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(A Study of Harmonic Measurement and Analysis during Tilting Train eXpress Operation)
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Abstract

Recently, TTX(Tilting Train eXpress), EMU(Electric Multiple Unit) has operated test. Presently,
electric problems(harmonic, voltage variation etc) of TTX are studying briskly. Henceforth,
electrical harmonic study of TTX will operate on the rail actually is needed.

In this paper, we detected electrical harmonic of operating TTX. In addition to we analyzed and
estimated electrical harmonic regarding TTX's coasting, acceleration and braking state.
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Table 2. The sections of harmonic measurement{2]
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Fig. 1. The measured voltage and current during
TTX operation at Ho-Nam line
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Fig. 2. The measured voltage and current during
TTX operation at Tae—baek line
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Fig. 3. The point of harmonic measurement

aza A2 Alg¥® Av]e= Fluke ke 1760
PQ analyzer® Tz uE ET3 AHEFELD A0
AlgEE AR Aot} az:dgE 02% FFHeR

gRagen gue 439 2H5E 1024[kH]
oIt

3. X 24 ¥ B

3.1 DED B Yy
YndAs MR AASE 29 1, 29 2o

Ay, FRez RIgAFol FAsT. HE
gutA el nzRY EAHozE AP nxy Hr)
& F#937] o} gty B =8dMe €94
e $A B=E JET AFY A7) a8l A
Z g, 43 3 ot 712§ 4 &4 A=
58 Z2¥Hoz ndd 7 g, 7t AF
9 A AR BERsd nzxg £4& sith

- 298 -



a2zy 43 A s THD(Total harmonic
distortion)® TDD(Total demand distortion)& A}
€3ttt 53 AYS THDE EAFH Hrs 3§
VAT AFE A BA4F B Fo] Aste 7
2R E V€2 JdYPES AAsE THDE AHg
Al ko]l uig 2A) JElde® dxe A4 '
Z3 Grhde FEgU gy 3
NEe2 nx%E HYriske TDD
%‘7}3}934. otz 2
THDS A5 TDDo| o
=3

#2 25
W3 Ao A 2

% 2E23 AYE vebd

Vowp = TX 100(%] (1)

Ipp = f,: ><100[%] (2)

o714,
Vi : Al bt 225 Agke] AEX
Lt A b 125 AFe] AEX
Vit 718 Age) dEx
I, . AR fe 41X

nxy ¥4 Ade 158 HTskd g3, b4,
A gl oot 24 Frhs A

3.2 21 Hot

azxs A THDS AH TDDE 158 Hod 3
22 Fue ¥ =99 IEEE 519-19229]
¢ 242 79Tl
a9 46 sgddAe £1 REd me A,
Afel nz} ol X mEANE BYH T
del oY mzsh HYe YER Jrhdg, 19
£604 & 4 %ol 99AR £ 2o Pt A,
ol Hgo] WEe] Uehgon 53 Wfel ws}
by 48T 1 A3 nas £¢ 08 REd 9 1
o) ge,

40,000 L)

50,000
40,000 ~
30,000
20,000 ]
10,000
[ SR
-10.000 o f
10,600 - §
30,680
-40.000
58,600 s

Voltage [V]
Cartent[A]

-#0.000 o T T T v T T -390
6.835 0.048 0.045 @050 (X113 0.360 0.065 0.670

Time [s]
O 4, B/ 28 N dY, 3R (244)

Fig. 4. The voltage and curent during coasting state
(Ho-Nam line)
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Fig. 5. The voltage and curent during acceleration
state (Ho-Nam line)
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Fig. 6. The voltage and curent during braking state
(Ho-Nam line)
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Fig. 8. The voltage cumulative during acceleration
state (Tae-BaCl line)
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Table 3. The result of harmonic analysis
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