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Impact Study of Train-load to Power System
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Abstract'

Analysis of the train affects to traction substation is the
project that study and analyze about the effects of energy used by
train that impacts the system in different periods by studying the
equipments used in traction substation. Researchers have picked
up the topic from the effects that affects the electrolytic. This
research focused on the studying of 12 pulse rectifier. From the
study, the 12 pulse rectifier causes the Harmonic problems. This
problem also affects to the loss of transmission line. By study the
different periods of Peak time and Off-peak Time, the loss can
increase to 7.61 times
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Iy = Isop, = 100% X Iso 4, (2)
Ly = Isson, = 9% X Ispu, (3)
Lz = Isson, = 7% X Ison, 4
Iz = li1son, = 3% X Isop, (%)

Iys = Lizson; = 2.5% X Isop; (6)



32namsvunnmnszua i

517 5 ugaainams ¥ Wihnn naasa i luiui aumsmids lfhgaydovaiinazuaHarmonic

4

o e ad . = 2
9,10 tag 11NgEMAN 255603 MUBITUNGHAUAN 9 az Ty Ploss (Harmonic ) = 3 X Ineasure X R ®)

An3T 10 waumay 2556 Hanvazns 14 ihiindeadeiu

o L3 Y = d’ = .
TaaRns 14 I WHfhunTuganand (7.00 — 10.00 w.) nagsaa aunsmiidsIlfhgaydenhifinszua Harmonic

v s L . A ' - 2
WA (17.00 — 21.00 1) dauaana1iuiims 14 uintos dq Pioss No Harmonic ) = 3 X If X R ©
anszualilihiildgegainiald Ao 106.93 A Tunar 19.00 u.

Y
waz 76.885 A Juia 21.00 . mwaay TuaiuveansvlTu aumsmaudimlumel

7 A o YA vy o R = L
@15 11 nauaay 2556 Hanpazmsly MihiladiReat =Py (10)
AaeAnail Awa 8.00 - 21.00 u. Hmnszua Wihinldgegan '
N =} _a v |
Sa'ld Ae 75.06 A Twnan 19.00 u. Anszua I undsluudas o p= s ilih Qm)
Pl _ 9
Tudiaeil I = anuemae Wi (m)
L4 3 Yo a A = tuitrhdaueasolilih mm)
09/5/2556A1na8nszud Mihnaeanaiy Av 60.590 A

10/5/2556aunasnszue Iihaaoansiu fie 58.023 A

11/5/2556 aundenszue lifhwaoansiu Ao 61.436 A AIDINMIANIU N30 Imeqsure = 10693 A

' 9= =
' a s a o Y
e mngeud IWihnldmneiiduesiianssuaady stepl wnszua lihiinmiyagi somz

106.93 = JIf +(9% X )2 + (7% X 1,)? + (3% X I,)? + (2.5% X I,)?

3.3 INHFATIUITHING Power loss (Harmonic) I, = 106.162 A

\J
79 Power loss (No Harmonic) )
Step 2vimasgaydeTuanig lilinszua Harmonic

Ploss (No Harmonic ) = 3x 1061622 X R
Ploss (No Harmonic ) — 33,81097Rw

o

v
mminﬁmamﬂmwwmmﬁmmmuﬁumimﬁ

aumsinszua Wihinudyagiu (50Hz)

I Ry Ay ) oo o da
Ineasure = If +1fy + I3 + 135 + 15 + () Step 3mmdagaydeluaniziiingzue Harmonic
_ 2
. ) Ploss (Harmonic ) — 3 x106.93% x RPloss(Harmonic )
e Lneasure = Mnizua liihildnnnisia = 34,302.07Rw

o/ .

11111, I3, I3, L5 = sanszua IWihiiday Harmonic s

120

100
20 /r\ 76,885

*
3 <7
z . _ ansiesse
[ -
E n}
3 ] 10842556
40 v 1152856
20

6:00

T:00

S:00

9:00
10:00
11:00
12:00
1300
14:00
15:00
1600
1700
500
13:00
20:00
21:00
2200
2500

gUnsms s Inldhaessaluih veadui 9, 10 uaz 11 wguaaw 2556



Step 4M10ATIAIUTEHIN

Ploss (Harmonic )/Ploss (No Harmonic )
34,302.07R
= = 1.0145

" 33,81097R

Step 5¥11 % Harmonic loss
(1.0145 - 1) x 100 = 1.45%

)

5
R =0.0169 x = 0.096 2

@108 11 =106.93 A, R =0.096 Q

‘measure

Ploss (Harmonic ) = 3 X 106.93% x 0.096

= 3,297.07w

9
quiu 10145 %Aty 3297.07w

145%  aadlu

3,297.07x1.45

=47.20w
101.45

Harmonic loss HAMNIAY 47.20 w

HIDNAATENIN P fup —4720w

loss (Harmonic) loss (No Harmonic)

13191 2 U1 Harmonic loss 9NAL03yad 10619

{ o 9
G] ’]j ’]\1ﬁ 1 ﬂ ’]u ’me 1 P]oss (Harmonic)/Ploss (No Harmnnic)ﬂ’]ﬂcljﬂeu al‘l\la
A28
Lcasure I P P Pioss %
loss loss
(llarmomc)/Ploss Harmonic
(No Harmonic) (Harmonic)
(No Harmonic) 1OSS
38.76 3848 | 444249R | 4507.01R |  1.0145 1.45%
58.02 5761 | 9,95523R | 10,099.83R |  1.0145 1.45%
60.59 60.15 | 10,855.96R | 11,013.65R |  1.0145 1.45%
61.44 6099 | 1L,16L.07R | 11,323.19R |  1.0145 1.45%
66.28 6581 | 12,99239R | 13,18L.I10R |  1.0145 1.45%
76.88 7633 | 17480.01R | 17,733.91R |  1.0145 1.45%
75.06 7452 | 16,660.02R | 16902.01R |  1.0145 1.45%
90.00 8935 | 23,952.10R | 24300.00R |  1.0145 1.45%
10693 | 10616 | 33,810.97R | 34302.07R |  1.0145 1.45%

' Y
9INA5N %Harmonic loss MAnUuTAMMIAUTUNN9 AL

Aszue TPy 1.45% naneaud p asoald

loss (Harmonic)

a g ' X a g
nngas Andly 101.45% TAgAIv09 Harmonic loss dzAAITIU

o

A v =2 =~ Ay
1.45% Y93 P ﬂmunm'lﬂmngm PISHUINHIDUDY

loss (Harmonic)

o

2 . :
yuegnuanszud Wihald (Ja'ld) nazmnnudumuues

e vl

3.4 gmméfmt'mmiﬁmamm Harmonic loss
mmanudumuvesme lWiiniainan BSS Do
mhén BTS) hldaamiliazmiunine Usseenanay 2,275

w3 1o Cable Type N2XSY, Cu/400mm’,p=0.01690m

U E U 69 kv
Bulk Substation System BSS D00
Bulk Substation
Transformer
________________________________________ 24 kV
B PRl amilazyuang

‘measure

l<_

sineszu Iihanfiazwiuae

e 11 PIOSS o Ploss % . Harmonic
Harmonic loss(w)
Harmonic) | (Harmonic) loss
38.76 38.48 427.01 433.21 1.45% 6.20
58.02 57.61 956.88 970.78 1.45% 13.90
60.59 60.15 1,043.46 1,058.62 1.45% 15.16
61.44 60.99 1,072.79 1,088.37 1.45% 15.58
66.28 65.81 1,248.81 1,266.95 1.45% 18.14
76.88 76.33 1,680.16 1,704.56 1.45% 24.40
75.06 74.52 1,601.34 1,624.60 1.45% 23.26
90.00 89.35 2,302.25 2,335.69 1.45% 33.44
106.93 106.16 3,249.87 3,297.07 1.45% 47.20

. da X g A .
Harmonic loss MNAUW UANALIBIN101A NILIE Harmonic
MAuganAnIn 12 Pulse  Rectifier Fanlsiuasanuan
nszue Ihnlduazanud i luae Wi uaiissan
v A1 1 o oqw . A2
anudmuTA A 1117 Harmonic loss HiNyUMS 9anad
auanszua lihnld Fans 14 Wihn luaitaueladinade

masgaayluagds

o

nntoyad Iduiin mnseua Iifhhgaiitudin 18
WD 38.76 A w1 7.00 W veeTuadi 11 nguaAw 2556 1
Harmonic loss 1111 620 w sz lfhgegaiituiin1d
D 106.93 A @ 19.00 wvesTuwgHaUdi 9 nguaay
2556 {iHarmonic loss 111 47.20 w FailenFoufioudoyar
Harmonic loss q@qﬂﬁmmmﬂu 7.61 1M1 Y09 Harmonic loss

fga




¢
4. AATTHNAMINAADY

'
A o

. Y v Aa
12-Pulse Rectifier fﬂiﬂiﬂiﬁNﬁﬁWﬁgﬂﬂﬁuﬁﬂJuﬂJUWmﬂilﬂW
2
U

- ) o A o a '
THD L‘l]u‘Vl‘lf-!TWfJGlﬁ] UAYINNTELY Harmonic MAUFIUNAVUDY

Y = 9y A1 9 A o~ (4 gy =
Y ﬂQLLM%%NﬂWUﬂULNﬂLVIUUﬂUﬂi%!LﬁllV\IV\IWT/]ﬂ’JWiJﬂilqﬁiWu

=]

. da X2 y “
1@ Harmonic TifavuHaznsznuAumsgaydsluaesds g
a A g X oo o [ [ . a
annoesTuNUHA1wITITY 19U 29 Peak Time 333M3

v ] . "o o
1dnszuavanuinnil Off Peak Time 30 $39TUsI5UAINY
o {~ o ly o g 3
unga Mlanyazms 19 ihh lhimilounu iudu aziuly

= a o g A A A o ' v

puaa maanbugamiluisosmiaule e ldgms ey

Tihedraqusn

5. ayifyruazderavonus

5.1 agidwansnaaea
ﬂ"lﬂﬂTiﬁﬂB“Lﬁg‘V]ﬂaﬂﬁ WafﬂiﬁTu?mﬁ]Wﬂ‘lﬁﬂsﬁlﬂgﬁﬁjﬂﬁhﬁ

,qy Y < ' = a g Y a
lvmun YALTVINTEUAYUA 12 Pulse Huneldinanseue

o w

Harmonic @19ug edawaliinamasgadeluaeds 24kv

o

=2 tJ o 1. o a da X ayo o &
DAULNIINNITATUIUNUIN mmﬁmlﬁﬂmnﬂmun'lnmnun (¥\)]

L]

13

- ! < 2 o o

W'1]15’(31!1“]5’3@“1]’[’]QL]ﬁWﬂWiLﬂU%@ﬂJ«aﬂﬁﬂﬂﬂ wmmmﬂ’g:,rtys?mﬁ
a3 ' o w A s

ﬂiml’d’g\?qﬂilﬂ']!ﬂu 7.61 IMUDINAIFULTINNITUAAGTA

2 T {
Tasdwsaiunsoanas lavuegiuamnszua Ifhnsa Trdh

=

2 e
1% minludims lgnszua g s aanar limas

a

oA X )
gapdoiuyu lde

v
5.3 YalaHouUY
a 0X o qvd = 9 =
win lasamsinerd mudan TduvesTonan

o w

a a A = P
i];’mﬂﬂmigm!ﬁﬂﬂnmmuiuamﬂﬂ ﬂ?iiu@ﬁfﬂa%?ﬂ]{l!ﬂwqg
v

Y a A = 1 A Ay R o a
ﬂ’]uﬂi;’!“u‘lu!%\iaﬂﬁaqﬂ LHBDINNINTUIYUAUUUNITUUY

a5179 Idanswazidea ldluvaregdiu

a a
6. naAnssnlszma
vovounm InsIMsduasuMIANE Az VT INTZUY
! a Y 19 Y 2 o
YA e Tomauaznuliund it uag  UIEN
! o w Hq 9 X &
FEUVVUAIIAFUNTINN ATy AlEanupeile

A A o ao
aauiinusaza i InsuIvy

19NE1501909

[1] David Chapman, “Harmonics Causes and Effects”, Power
Quality Application Guide, Version Ob, November 2001.

[2] PowerCETCorporation, “Problems, Analysis & Solutions”,
Introduction to Power Quality, pp. 53-70.

[3] Karl M. Hink, “Harmonic mitigation of 12-Pulse drives

with unbalanced input line voltages”.



