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ABSTRACT

The purpose of this project is to study harmonic in power systems. This project
used a case study in BTS {Bangkok Mass Transit System Public Company Limited)
because BTS has a plan to extend several construction routes. Hence this project can
provide useful information for BTS. The project used a simulation by ETAP (Electrical
Transient Analyzer Program) program with BTS data and analyzer the electric system

and its harmonic characteristics.
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4. fusuansluiing  (Harmonic Order) #a aamdmvasanuianiluiingsa

4 w

AMUTnANAS wiadardmmduuanuguiuaadyagu 15w a15lufindd 3 vas
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2.1.2 Uszinnwoss{lusind(Type of Harmonic)
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a1 4.3 Jedrianasdufivyszafinmualasanaigiu ANSVIEEE 18-1992

Item Value

Precent of nameplate kVAr 135%
Present of rated rms voltage 110%
Present of rated rms current 180%
Present of peak voltage 120%

M 4.4 Tadnaussdnaiudszy Afwualasunasyu IEC 60831-1(1996)

Voltage
Maximum
Type factor x Un Observations
duration
rms.

Power frequency 1.00 Continuous Highest average value
during any period of
capacitor energization.
For energization period
less than 24 h ,
exceptions apply as
indicated below

Power frequency 1.10 8 hinevery 24 h System voltage regulation
and fluctuations

Power frequency 1.15 30 min in every 24 h | System voltage regulation
and fluctuations

Power frequency 1.20 5 min Voltage rise at light load

Power frequency 1.30 1 min
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5.2 SayaflFIkn1Ts1ABIHaNIMAGDY (ETAP)

A ! = &l o
AT 5.1 41wl mmn'l.‘n"lun'm'mama MINAFE

Schadule Rating
Power Grid (MEA) 24 kv, 100 MVA, 3-Phase, A
AC.BUS (Switchgear) 600 A., 50 k4,
3-Winding Transformer 2281+ 2°2.5% / 0.585 1 0.585 kv

2550 1 1275 1 1275 kVA, (AJY -A)
Indoor (Class: IP00 = AA)
%Z = ~6% / ~6% / ~6%, (BIL = 95)

Ractifier AC 1275 kVA, 0585 kV, 1258 A
Power Factor 100%
DC:750V

inverter DC . 750V

AC : 0.721 kV, 414 kVA, PF.100%

Motor 0.721 kV, 230 kW, 400 A, 3-Phase
1900 rpm, Y

5.3 fuaenMIATERHAN 1918092997017 Simulation daeTuunTa (ETAP)

1. hiFwnieaia g anlalui99s Single-Line Diagram d’agﬂﬁ 5.7 WRatihms
simulation winanstiamaufindlussuuranrua

2. ¥in13 RUN ‘[ﬂnmsmﬁaﬂaug\mmﬁﬁmaﬁha qman:umﬂﬂmmuﬁ'
Tdsunsuaaansldluns RUN wiald

3. \flaviins RUN ’[ﬂmmmﬁgﬂﬁ 5.7 azwuihiimafamnslufinddudueng g
nnguUnslnoluszuuagnanoaudufioiu et Ilufinddudus ofiia
mnmﬂ‘ﬁmwaaqﬂmtﬁﬁﬁqmmmﬁ‘l;ﬁﬂm‘ﬁnﬁuﬁu 2x'\sanansn feed ru DC. BUS
Fuan'ld) driudsimiRasondwasirsuailufingfifiadwnils DC. BUS Suwan Ta

2:¥11N13 Simulation 'l.miﬁnai"wmwmé’agﬂﬁ 5.8
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% P.F. S (MVA) P (MW) Q (MVar) V.. (kV)
83.24 32 26.63 17.73 26.34
dranufen dranunnorTuitinduosusesn
(% THDv.) UNAZORAY (%)
SuduA ouALg
33.93 33.92 0.66
iD Harmonic Volitage (% of Fundamental Voltage)

BUS | 2 4 8

10 11 13 14 | 23 | 25 | 35 | 37 | 47 | &

AC. | 043 | 013 | 0.17 | 007 | 2333 | 2156 | 0.45 | 6.52 { 9.79 | 1.23 | 091 | 0.96 | 0.96
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115 and above 15 1 0.5




8.3.1 namsunlnuimuad P.F. 1 85 %

59

WsnmIgwIn199 Aldanund 3 aldadluwimiinasuases

maomﬂuﬁnﬁé‘qﬂﬁ 6.14 UALYNNT Simulation TANRATNAITINN 6.3

-l , ) v, a ed
A 179N 8.3 URAINANTT Simulation whdaSlulindgh P.F.85 %

% P.F. % THDv S (MVA) P{MW) | Q (MVar) | V__ (kW)
Before 83.24 33.93 32 26.63 17.73 25.34
After 85 5.18 31.33 26.63 13.96 24.03
Harmonic Voltage (% of Fundamental Voltage)

2 | 4 | 8 (10| 11 | 13 | 14 | 23 | 25 | 35 | 37 | 47 | 49
Before | 043 | 0.13 [ 017 | 0.07 | 2333 | 2156 | 045 [ 652 | 979 | 123 | 091 | 0.96 | 0.96
After | 0511054} 0 0 [ 252 | 349 |008| 15 | 229|029 | 022 | 0.22 | 0.22
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8.3.2 namIuAlnaiMNAAT P.F. 1 86 %
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% P.F. % THDv | 8 (MVA) P(MW) | Q (MVar) | V. (kV)
Before 83.24 33.93 32 26.63 17.73 25.34
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Harmonic Voltage (% of Fundamental Voltage)
2 4 8 | 10 | 11 13 | 14 | 23 | 25 | 35 | 37 | 47 | 49
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Power Factor | maunfian | eranaAoweriluindoos
(% P.F.) (% THDvV) UTIARURASERAY (%)
Swaua BwALg
83.24 33.83 33.92 0.66
85 5.18 5.12 0.74
86 3.63 3.53 0.85
87 2.75 2.66 0.68
88 2.27 2.13 0.76
89 1.99 1.78 0.90
90 1.87 1.49 1.11
91 1.99 1.32 1.49
92 2.55 1.16 2.27
93 468 1.04 4.56
94 7.36 0.94 7.3
95 2.88 0.83 2.76
9% 1.73 0.75 1.55
97 1.24 0.68 1.03
98 0.97 0.61 0.75
99 0.78 0.54 0.55
100 0.55 0.43 0.34
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