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(Automatic Control System for the Stringing Transmission Wire by the Measured Tension)
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Abstract

As transmission line is installed by manual operation, it is necessary to scheme the automatic system for
stringing transmission wire. For this necessity, the objective of this paper is developed automatic control
system for a stringing of transmission wire.

In this paper, transmission wire with suspended pattern and ac servo motor for torque generating are
modeled. On the basis of wire model, algorithms to determine the reference tension is presented, so as the dip
of transmission wire is keep constancy.

The control scheme is proposed by the ac servo motor for torque generation and a load cell for a detected
tension of transmission wire and implemented.

We experimentally show that the performance of the tension response is satisfactory. And also proposed
scheme verified the utilities for tension control of transmission wire.
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Table 1. Parameters of tension system.

0 0.17 kg/m Jee 3.5x10 ~ [ kgm ]
g 9.8[m/s] Ny 0.1

wire 02.5[mm] ky 200[N/m]
ky 200[A/m] K, 5.0[ kef! V]
k, | 200[Nsec] | R 0.075

I HAEFEHY AF o5& 5.0(kf V], AT
= ¢F 0.21[sec], F-&2 AlZF 15[ ms] o]t} o] gk
o 71z

Tp=0.03°]32 PIAYY 7% K,= 0.25,
KT, = 0.3°|th 28] 549 T,=6kg/]
I gfolo] ER Zo] I=1.2m, I=0.4m= T} ¥
2= A 2y AC AF7) Aok

gy . MR =2N 227 MeR, 2008 8¢

IRE - F¢d

Y8 2AEE FHAFA(EA), MR HE
7] EFA|IFA] AN 71 4H AX), AA
A5 37 AN AHLEE 2718 F9
A& FE(FL 430l gloloje Hol 3
T EE YA EE] golo] E Zol(H4), 9]
ojo] A HolA HA(YHAM)E e

19 6 & Alo] Alzte] AlolEe] Ho] [ = 1.2m
oA ALk Aol 19 72 1 W AlolE A
o]9] Sg& vehdth 11)g 8& Ao} Alzte] Aol
o] B /=0.4molA A4te FHE&Holn 29 9
= I o AolE Foly $HE YERith o] A%
I=1.2m%Y W $F B} ewspo] A3 AEHo]
t}. o] o]fi= Ao FHEEE | = 1.2mE VIS

long wire(simulation}
15 v v v

ref. of tension ———
voltage of contrgl..—"
[0 e
detect tension{low pass) ——
= = ]
PR A Ny -
K
2
-
2
S
B
8
1 15 2 25 3
time(second)

J8 6. AIZHO|M Bt M=o AHSEN /= 1.2m )
Fig. 6. Simulated step responses of tension
(I1=12m)

long wire{simulation)

length ——-

124 position - 1
122
E
f 12t
§
118
116
0 1 2 3 4 5 6
fime(second)

a8 7. AlEojM 8t gjojof Zlo] asigg
Fig. 7. Simulated step responses of length

(354



YASYO Yor Y MY NO- NS

xhon wxre{.umulnuan)

nslon -

voltaqe of comm\
nSlof -

Eﬁ ct lension(low pass) —>\
10 B3

tension(kgf) & voltagelV)
o ]

5

time(second}

38| 8. AIEYH0|M Bt o] AHSHE (/=0.4m)
Fig. 8. Simulated step responses of tension
(1=0.4m)

short wire{simulation)

¢ 05 1 1.5 2 25 3

0.42 T T T
length —
0.415 position -~ J

041

0.405

04

length(m)

0395

0.39

0.385

0.38

time(second)

a8 9. AIEY0|M 8t 20| 0| AHSH
Fig. 9. Simulated step responses of length

o2 HAsA7] WEoltt
71N BRFEL 6 kefoln
o] AT AHLE & & F= %}E‘]Oﬂ L A

I A& & F Atk o] 27 3

HELS 27lde ¥ A °] AR

F AR Ele BHoR & dF ZAHAE 4

= 4% & T Ak ol AHA AlA

FAENE AEY ol HES B Al&d

9o 74l Z—iiﬁé}—% & 3ok

it
o)l
)
rlo
to
=
Ay

T o X

flo et

Ll il
%0,

4.2 Bz}

Y 102 FEe AG-SHE 4873 o] PC

(36

0 1 2 3 4 5 6

Al DACE %3 AC MEAlel7]d] EaxE e 4F
3 AEAEY] €88 FE3 tAE 242 ~
Fxo] BUEY 3t goloj7t YA BHA] EE
og] E3E Zo] $2 AHolA o] & EaxHA
A& AA "t AEE oA g3 7+ AjojAle]
FUEE AAN] wFol 1 e o] 83A] AA
A2Eg FAst] AEES 3t

Load Cel!l

Digitai
Ocilloscope

DAc'

Torque Command A.C
Motor

wire

a8l 10. AHSH AEEA
Fig. 10. The experimental equipment for step
responses

ad 11 AAE st AL viE 2lke] 2
ol & ZelellA Zx A& 6[ke12 AVIstd PI
Ao g A5 A 4FSEE Uehd Zolk 1
"é 12 22 zdA PID Alojd 4] 433w

& Yehdth adze 247 22 SAZHED),
EIAAZAY] 29H¢( 4 Al AFEH
(ZF2 dFAD)S 4 vehdch § Aol 44
Sl Mol WA= AL FRHHA7F B4
= <7k 9ol HEHU] wWEel3 PID A7t 3
Fol A3 Fzairth ol A¥oIN FHIHS

Step responce (2kgf->6kgf) of torque controller(Pl)
T T Y T T T T

8r tension — |
voltage of control ------
ref. of tension -

6 o mvracrre o

N |
AN }
o4
3 i
E 2w i

) N‘M‘H\\
] 0.5 1 1.5 2 25 3 3.5 4
Time{Second)

a8 1. PIFO0] ofst AE AAHSE
Fig. 11. The step tension responses of Pl
control

Journal of KIEE, Vol 22, No.8, August 2008



B4
mi
flo

Step responce (2kgf->6kgf) of torque controller(PID)

-

8 tension — |
voltage of control —-—-
ref. of tension -

Torque(kgf)

2 215 8 3t5 4
Time(Second)
38 12. PIDH(O{0] of8t AH Z242E

Fig. 12. The step tension responses of PID control

0 0.5 1 15

A AR Fhasgle | &
Q] o) Ao YahA 5 AR
21l 919} 81587 (oad cell
188 B4Y S04 AR A58 Aad

wo it S o
o
k")
fob |
o
2
o

A5 Flolge) FHSHo 7xste] 22
ol 3 7H Al 2ge] mlo] HA) Algtsle] A
23 olele) FHE A
D 859 Aolge) gl st =YY 8
Dip& 24317 9% AU 24 Qe
& =asgck
2) E2 94 N %79 497
93y sk
3) Algelolde] Aol 71z FAE 85y A
ol AE7HE A2 AlEHol a3} Ay
& ol FENS FAsA
4) Fe) PDAE 4 Azbel H3 A4k 4}
7 Qs BES S| PolA: AL A
o5 Aol 98 Blsgch

Nk

|

a

e
b
i
%

==

oy . TIHHRI=RN M2 MsR, 2008H 8Y

I - E2¢Y
References

(1) SIFTIYSAL “SUHBE0 EFEANSEA SHIIKMEZA
B ()", st3EYBAM, pp. 273-311, 1994.1.

(2) Mehrzad Namvar and Farhad  Aghili, Member, |EFE
“Adaptive Force-Motion Control of Coordinated Robots
Interacting With Geometrically Unknown Environments,”
[EEE  Transactions on Robotics, Vol. 21. No. 4, pp
678-694, August 2005.

(3) HAZ, E5Y, EXNY, “ HEA EZ0M I8 BY
229 o|sSH0", sHEOIIAX LI 813X, Vol. 30.
No. 8, pp 118-124, 2006.

(4) FLB—, “30%b BEEE, JR East R&D Symposium,
pp. 176-186, 1998.

(5) Randoiph Cabell, Dan Palurrbo, and Jeffrey Vipperman “A
Principal Cormponent  Feedforward  Algorithm for Active
Noise Control: Flight Test Results,” IFFE Transactions on
Control Systems Technology, Vol. 9, No. 1, pp. 76-83,
January 2001.

(6] Hakan Koc, Dominique Knittel, Michel de Mathelin, and
Gabriel Abba, “Modeling and Robust Control of Winding
Systems for Flastic Webs,” IEEE Transactions on Control
Systems Techrology, Vol. 10, No.2, pp. 197-208, March
2002,

(7 &8=Y, 2L “sipd MM 0120 AZIHA AL
2~Hol 2ot 6" 20024% WSkAY|8lE ShHEtE of
2, Vol. BHH] AZ20} MF SESIN =28, pp.
1- 3, 2002,

[8) Di Xiao, Bijoy K. Chosh, Ning Xi, and T. J. Tam,
“Sensor-Based Hybrid PositionfForce Control of a Rabot
Manipulator in an Uncalibrated Environment.” IEEE
Transactions on Control Systems Technology, Vol. 8, No.
4, pp. 635-645, July 2000

9] Luigi Villani, Ciro Natale, Bruno Siciliano and Carlos
Canudas de Wit, “An Experimental Study of Adaptive
Force/Position  Control  Algorithms  for an  Industrial
Robot,” IEEE  Transactions on Control  Systems
Technology, Vol. 8, No. 5, pp. 777-786, Septerrber 2000.

O XX O

FTHH irm)

19720 99 794, RAUEGE FATEHE EGRAD,

1998 *AWtE A2 2. 2001d AR

e SA(HAD, dA S At AU BAL

FA Rk B N2UAHA, AF7) e, gy
2 AB7) Aol HA. AP W
7] 44

T (ttiz—)

1945 29 2394, 1981 BAMRS HAdhAR 9
(MAh). 1986 SFaFoist Aol BE (A,
19999 YE A FAYE AFaS, 2000 BEH )
a8 AR B3 20019 BEzY A ets] Bt
ZeAR 3% 84 2ANST A)Ao] ASFEHR ;4
BARoE : WA AAYHA, NEAAY A A%

€] 2] of

@



