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Fig.1 Basic configuration of wind and diesel turbine generators with SMES units
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Fig. 2 Configuration of SMES unit in hybrid power systems

[image: image3.png]Amy





Fig. 3 Block diagram representation of the SMES unit control with inductor current deviation feedback
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Fig.4. Transfer function model block diagram of isolated wind–diesel hybrid power systems with SMES unit.
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Fig.6. Membership functions for e(k) and ∆e(k)
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Fig.7. Membership functions for Kp’ and  Ki’
[image: image7.png]s
>
o) e
B
Y
>
Tell) 7e

n

K
»



 Fig.8. Implication process of fuzzy rule
APPENDIX
· Wind- diesel system

PR
=
350 kW


HW
=
3.5 Seconds 



Hd
=
8.5 seconds 


KFC
=
16.2 p.u.k W/Hz


Kp3
=
1.4



(Pload
=
0.01 p.u.kW


(PW
=
0.0 p.u.kW


T1
=
0.025 second 


Kd
=
16.5 p.u.kW/Hz

 
Tp2
=
0.041 second 

 
Tp1
=
0.6 second 

 
Kpc
=
0.08
· SMES Unit

 
Ido
=
2.0 kA



L
=
10.0H


Ko
=
6000 kV/Hz


KId
=
5.0 kV/kA.

NOMENCLATURE

∆ω1
    = Wind generator frequency deviation (hz).

Hw 
    = Inertia constant of wind system in seconds.

s
    = Laplace complex frequency operator.

∆Pmax    = Maximum power setting.

Kfc
    = Fluid coupling gain.

∆ω2
    = Diesel generator frequency deviation (hz).

∆Pload    = Change in load in p.u.kw.

∆Pwtg     = Wind generator power deviation in p.u.kw.

Hd 
    = Inertia constant of diesel system in seconds.

∆Pf
    = Diesel generator power deviation in p.u.kw.

Pr
    = Area capacity in kw.

Kpc
    = Blade characteristic gain.

Kp3
    = Data fit pitch response gain.

Kp2
    = Hydraulic pitch actuator gain.

Kp1
    = Programmed pitch control gain.

Tp1
    = Time constant of hydraulic pitch actuator.

Tp2
    = Time constant of hydraulic pitch actuator.

SMES = Superconducting magnetic energy storage.

PI
    = Proportional plus integral controller.

