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Robust Velocity Control for Inverter-Driven Hydraulic Elevators
Using DGKF/u Approach

275 248N
(Ki-Ho Kang and Kyung-Seo Kim)

Abstract : Although inverter-driven hydraulic elevators(HEL’s) have advantages over traditional valve-
controlled HEL’s in energy efficiency and performance, they need robustness in performance and stability to
accomodate nonlinearities, big parametric variations and resonances in mechanical-hydraulic inner system. In
this paper, a robust controller based on DGKF/u mixed approach is applied to a HEL system with carrying
capacity of 24 persons for Incheon International Airport. The results of a test tower(T/T) has shown good ro-
bustness in performance and stahility of the proposed controller, thereby proving a feasibility of this robust
controller-based approach for other HEL. problems.

Keywords : DGKF algorithm, u-approach, hydraulic elevator, robust performance, uncertainty
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Fig. 1. Diagram of operation principle for a hydrau-
lic E/L.
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Fig. 2. Stiction characteristics vs. pump velocity.
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1 A28 setmg FAHQ)
Jmp [(Kg-m*] 0.00172+0.03

Cp 0.012195

v [CSt] 20~276

Dp [m/rad] 3.073330179%e-5

Vp [m?] 0.25* 7T *(0.0495)!
*1.0+0.25% T *0.2*
*0.11

B [(N/m?] 1.266930612127593e+9

Cl 1.09016e-9

Aj (m’] 7T /4%0.18¢

Vi0 {m’] 6.2642242e-2+
0.25+ 7t *(2+0.0254)**10

Xj_max | [m] 3.9
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Mj [kgl 634

Mc [kg] 2673 ~2673+1200

Kloss [Kg/s - m'] | 1/(0.7%635e-6
*sqrt(2/880)/(2*sqrt(0.5e+5)))

Kreq (N/m] 4%0.362(12e-3)*
*3.25e10/40.294763*(1.1)

Creq [N - s/m]
2%0.07*sqrt(Kreq*(2673+800)/2

)

2. (DAAXFE Z uivf Aol Hate] Oz dd gt
=

all = *1/Jmp*Cp*\/;; alZ -1/Jmp*Dp

aZl =8 /Vp*Dp, al> *B/Vp*(Cl/\/\j +1/Kloss);

az23=p/Vp/Kloss : a3*B8/V __ /Kloss;

unct
ass3= -8/, /Kloss: a3x= -B/V
ab3 = Aj/My, ab# -4x4xKrope/M;j ;
as5 = ~4+4+Crope/Mj . ad%- 4x2xKrope/Mj;
as7 = 4x2xCrope/Mj ; a74 2*4xKrope/Mc ;

azb = 2%4xCrope/Mc . a7t -2+2+Krope/Mc ;

*Aj ]

71 %

19613 249 129 AY(S#). 198549
AMgudta Hd7Fete (g, 1987
WSkl "7l FstE(d AR, 1991
~1996%1  Grenoble 3 ¥} tf) 3H( - &t
_ ) AR, 1996 ~&E A LGt FddT
a2 YA A Eoke A/ E Ao}, AEs)
of AL Azl Ao}, Akl H A},

L

az7 = =2+2+Crope/Mc ;
X=[Wp Pp Pj Xj Vj Xc vl
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