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Thesis Title Improvement of Power System Stability of AC Electrified Railway Systems

by using FACTS based on Particle Swarm Optimization Technique

Name — Surname Mr. Tossaporn Charoenchan
Program Electrical Engineering
Thesis Advisor Associate Professor Krischonme Bhumkittipich, Ph.D.
Academic Year 2018
ABSTRACT

This thesis presented improvement of power system stability of 25 kV AC electrified railway
systems at 50 Hz by using FACTS based on the Particle Swarm Optimization technique. The power
resource was supplied from the power station to a high-speed electric train in the Eastern Economic
Corridor. The distance between Chachoengsao junction station to Map Ta Phut station was about 155
km. The technology of the flexible AC transmission system (FACTS) used in this thesis was the SVC
and STATCOM power compensation devices to improve the voltage stability and reliability of the
power system.

The model of the 43-bus distribution system in the Thailand Eastern Economic Corridor was
used in the thesis. Therefore, the real power and reactive power of the load were included as 1860.725
MW and 612.151 MVar. The power flow analysis was using Newton Raphson technique to calculate
the voltage and angle profiles each bus of the proposed power system. The particle swarm
optimization techniques were also carried out under voltage stability conditions at constant load.

The simulation results show that the two FACTS devices that were installed in the proposed
power system with 27.3 MVar SVC and 31.234 MVar STATCOM at bus no.11 could improve the
voltage stability. Another electric bus, at the long-distance line that the power generator installed, still

maintained the voltage stability index in the whole power system.

Keywords: power system quality, power distribution system, electrified railway, particle swarm

optimization
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! substatlon!

Train NOT in section Train in section

‘Ijﬁ 2.9 lang !,LﬂimﬁulﬂEJ’J“U’ENZN%?ﬁWEJ’dQﬂTaﬂuhl\hzh?ﬂ‘ﬁi‘ﬂ 2x25kV 50 Hz[16]

36



a a 4 4 [ 4 3 1 ]
Tudnertinusilegdnuinuszuy 2 x 25 kvitiosnmiluszuungnldeglusa T
< . a v @ 4 < 1
ANUITIGIRTUVANNALTIAUVBITZUY 25 kV 50 Hz e Tiiunmvesszunmedaluszu
' Y v
o ldhanngsu Taseaivesszuumedsmas ldhawnsogldlugili 2.9
2.9.2 wasgusaau it lgdluse Tl
= o v Aq ¥ ~ v o 9o 2 aa
Nyzauussaunlfinniga 6 szaunalan Taswasgivglsduazaina lammuayuiion
1Y [ dl 9 VO 1 1Y 1 [ [ d' 9 o
nateszaunseauignldegina laniunu savesszauussaun ldgnimua’liluinasgiu BS
EN 50163 ( British Standard European. Standard ) 4482 IEC 60850 ( Internationnal Electrotechique
. . = [ o Ao tg dy o R KR o
Commission ) 45zAULTIAUNTIMUaTuTivzmiladesiuausa i mslvavesnszuduas
srgzmavesamtiasneialiihdes szaunssiuaenglalugili 221 dmSuusedin 25 kv
,AC,50 Hz viausdaudgadnvazadi 17.5 kv vunansaaudigaluan1izlnd 19 kv vuia

153AUNA 25 kV VNAUTAUGIFATIVUL 29 kV vinauTaUgIgaluanzlng 27.5 kv

M3199 2.4 VUIALTIAUA TUTLDUNANIZA199 *

UIRUAIGA  UIIAUAIEA L., Useugege useaugede
seuu vl , ngau e ,
lyias a3 a3 lyias
o
600 v vl 400 V 400 V 600 V 720 V 800 V
ATLUANT
750 V DC 500 V 500 V 750 V 900 V 1,000 V
1,500 V DC 1,000 V 1,000 V 1,500 V 1,800 V 1,950 V
3kV DC 2kV 2kV 3kV 3.6 kV 3.9kV
15kV AC, 16.7 Hz 11kV 12 kV 15 kV 17.25kV 18 kV
25kV AC, 50 Hz 17.25kV 19kV 25kV 27.25kV 29 kV

N vinansas iuiIdnannasgu n3uld hips:/thwikipedia.org/wikisg uumssie rlihunmasa vl

293 szuumeaanszua I uUY (Overhead Contact System, OCS)
0 Yo 3
ANuaTavesszuy ocs gniiunldlulasemsiiiuaswsnlulszmalne Tayld
3 1o o Y 3 4 =
Wumedsnrendsnuldnusa lddinnusigameldiiuldauanudesnsvesszuy lu
a 4 s L o = 3 A a T o 2
anzilnd wu 5o ldiueswosmsaded 1 vuau Tanuisaigagad 160 A lamwasaoss Tu 89

9
"hJﬂ:nuu 3¢UY OCS ENZ‘T”III"Iiﬂiﬂﬂ”li$ﬂ?iﬂﬂ?dﬂiﬂl@ﬂi%ﬂﬂqﬁ%ﬂﬁ}?ﬂ mwmiﬁ’amwimmu

37


https://th.wikipedia.org/wikiระบบการจ่ายไฟฟ้าแก่ทางรถไฟ
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