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Design of Active Pantograph Controller
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The high investment is necessary for the new high speed lines. So the KRRI has been interested in the possibility

. Abstract
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of upgrading the existing line in order to speed up the train in the conventional lines. The pantograph in train is
indispensable in order to supply the electrification equipments with power in safe. The pantograph and the overhead
wire form a dynamic coupled system and they affect each other through the contact force. Unfortunately, as the
operational speed of a train increases, the vibration of the pantograph and the overhead wire also increases. This may
lead to a zero contact force between the pantograph head and the overhead wire, which can results in the loss of
contact, arching and abrasion. If the arching and spark happen between the pantograph and the overhead catenary
system, the EMlI(electro magnetic interface) and noises may occur. After all, the quality of current collection is
deteriorated. This paper describes the dynamic response between the pantograph and catenary system by the numerical
simulations and presents the LQ-servo controller to reduce the contact force variation

Keywords : Active Pantograph(s-%5 HE 1), Catenary System(7}41A]2Hl), Contact Force(EH), LQ-Servo

Controller(LQ-Servo A|©]7])

BEIHNZ= 2] 745 A7 1820 7Hlezfy 3
WU =0l HFHe= ARE SF3lofoptdt Tk
140 A7 Ao BRI ZY 7PN A Q] FA
o282 MY W] 7]Qlste LALET} S713el
et &Y Hike SR A& Hake HSE
4, ot=, AutA 9 Qlo] Hu HETIH L} T AF
oA Amart HAgtH EMIEA|SE 1hgo] LAEHA
=) d= A AR FEL AstelA Aok M5 &4
2 A714 ofAeh 7HAAAE S B s nhE | 910]
HER gEIHz] Jeidd fdf HEIHze 7
ALdY T4 AR 9 AT ASYE fAse A
< ¢S85t

Ak 209 FoF wEI L} TPAA AR FH AT

T UMK HEH, AL S0, dYHFAR
E-mail : skshin@krri.re.kr
TEL: (031)460-5685 FAX: (031)460-5639

* 3@, sFEEI|sHIH, SUAIR

» HE|@, BRET IR, HAdARa

N

3 L= ujMe o2 3 4= 9ic) three-mass MYl &
HAAFHE AET} FE R U] o] mEd Tzt
arme H43%}= elbow transmissionS Ueld 4= 9Ith3-5].

S5 BEIHZY AolEAL Yok 7|E dYozR
B W) WES a8 sh Aol ol Aol
o] Zeell AEE Ao71E 7HAAL e E 5= Slrh4). &
EREZ diofolHE AT Fe= BEIHZ HA
Mg 27T e Qi) et 27k mret
Aol vmpAm fE ez Zaole ol Hr o
IAzololels oz Tt

O it



Usd- NG ATH- AT )
362 UIREOGETH HBA 4L 20069

B =2 BEIHEY SFHE ol T Y-l
ofe] HEIH L7} nHEHY, BFEIHIY SEH S &
ofstz] el MM AR A FAY dEH 2 two-
mass RE& thErt D21 &Rt FU15ho) what A&y
o] MBS F4A7)7] YaA LQ-servo Aoj7) & A3
Al717 e 79 wag.

2. HIETJE|TQ} JRMA|AR

= 7| Hdi&E 180(kmm]E &HE 4 9l
= ZRAFE 9 shunko A A12HE WBL-#EI2HLE
AHstg o Fig. 12 WBL-B#EIH LS ehdch

BEIHZ7L TMIA AT S whet ol 58 o, Zgusts
BEIHEZY AFH Y5 HFLZ g F£714 o
7E EAY o] Ao 7 & 891E At mE JhA
A &g o] Fgustoltt. 7HIAI AR O FAL AT 7
T2 HLola A FofA o7t dck. V7t 2
9 FAEEO|L Lo] A7be| Zojgty, A=Y 74 K():
A (DT 2ol 28E & AUt

K(t) = Ky[1 +cos 272V

t)) )]

7N, Ky BF AA0IT ak ATOIA 7S A%
olm &, ¢ ok 2x2elo® 4 Q9 4 B FHH 2
7 3% % 9

1
By = 5 Ko + Koy @
Kmax - Kmin .
7 o Koy ©)

Fig. 1. WBL-Pantograph
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Fig. 2. Pantograph-Catenary System Model
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Fig. 4. Matlab Simulink
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Fig. 5. Contact Force V=180, 220, 250[km/h]
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Table 1. Comparison of Contact Force

A=
A S= det HE -5 BE
Ea Gkl 2 o)
180km/h 366N | 1009N | 535N | 895N
220km/h 225N | 1125N | 449N | 102.5N
250km/h loss 288N | 117.5N
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