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Experimental Study on the Improvement of Transient Stability
in One-Machine Infinite-Bus Power System using Fuzzy Control Rules

. . b 3 % *%%
Hiroyuki KAIZU , Kentaro YOSHIZAWA  and Takao SATO

This paper describes the experimental study on the improvement of
transient stability in a laboratory size 3kVA generator connected to
an infinite-bus power system using fuzzy control rules. The control
scheme is constructed under the knowledge of the equal-erea method
well known as the transient stability analysis. The proposed method
is implemented by controlling the field excitation system based on
fuzzy logic rules consisting of the angular velocity and output power
deviation during transient conditions of AC generator. The digital
simulation studies are also carried out to test and compare the
control scheme and its dynamic performances. As the results, the

. numerical studies show good agreement with the experimental results,
and the proposed controller is verified to damp the transient swings
caused by a fault in the system.
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Ao :angular velocity deviation
AP :output power deviation
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P :derivative of output power

Fig.3. Fuzzy control rule.
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R1: if Ae>0, >0, AP>0 and P >0 then U is [non]
R2: if A@e>0, @>0, AP>0 and P <0 then U is [small]
R3: if Ae>0, >0, AP <0 and P>0 then U is [big]
R4 : if Ae>0, ®>0, AP<0 and P <0 then U is [non]
R5: if Ae>0 and @ L0 then U is [non]
R6: if Ae<0 and @ >0 then U is [non]
R7: if Ao<0, <0, AP>0 and P>0 then U is [non]
R8: if Ae<0, @<0, AP>0 and P <0 then U is [small]
R9: if Aw<0, &<0, AP <0 and P>0 then U is [big]
R10: if Ae<0, <0, AP L0 and f’SO then U is [non]
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V :terminal voltage Efd:field voltage
A:deviation

Fig.4. Block diagrams of field excitation control.
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Fig.5. Structure of experimented system.
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Fig.6. Time tesponses of generator Fig.7. Time responses of generator

(experimental results). (simulation results).
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