
1 ✉  1

✉ sirinesallah@gmail.com

1. Introduction 



Nomenclature 

𝛿
𝜔
𝑃𝑚
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"

𝑒𝑑
′, 𝑒𝑞
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𝑒𝑓𝑑 , 𝑉𝑟𝑒𝑓 , 𝑉𝑡

𝜔



2 Multi-machine power system  

2.1. System characteristics 

 

 

2.2. Dynamic modelling of the system  

�̇� = 𝑓(𝑥, 𝑢)
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�̇� = 𝜔0(𝜔 − 1)

𝑀�̇� = 𝑃𝑚 − 𝑒𝑞
" 𝑖𝑞 − 𝑒𝑑
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" )𝑖𝑑𝑖𝑞 −𝐷(𝜔 − 1)

𝑇𝑑0
′ �̇�𝑞
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𝑇𝑑0
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′ −
𝑇𝑞0
"

𝑇𝑞0
′
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"

𝑥𝑞
′
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𝑇𝑑0
" �̇�𝑞
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" + 𝑒𝑞

′ − (𝑥𝑑
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" +
𝑇𝑑0
"

𝑇𝑑0
′

𝑥𝑑
"

𝑥𝑑
′
(𝑥𝑑 − 𝑥𝑑

′ ))𝑖𝑑

𝑇𝑞0
" �̇�𝑑

" = −𝑒𝑑
" + 𝑒𝑑

′ − (𝑥𝑞
′ − 𝑥𝑞

" +
𝑇𝑞0
"

𝑇𝑞0
′
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"

𝑥𝑞
′
(𝑥𝑞 − 𝑥𝑞

′ ))𝑖𝑞

: 

𝑇𝑎�̇�𝑓𝑑 = 𝐾𝑎(𝑉𝑟𝑒𝑓 − 𝑉𝑡) − 𝑒𝑓𝑑  

3 Power system stabilizer  

3.1. Conventional Power System 

Stabilizer (CPSS) 
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3.2. Multi-Band Power System Stabilizer 

(MB-PSS) 

ure

𝑉𝑆𝑇
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3.3. Proposed Fuzzy Multi-Band Power 

System Stabilizer (Fuzzy-MB-PSS) 

𝜔
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4 Simulation results and 

discussion  

𝐾𝑝 𝐾𝑖



𝛥𝜔   

𝛥�̇� 

4.1. 10% step increase of generator 2 

reference voltage 

4.2. 30% step increase in load at bus 26 



4.3. Three-phase fault in the line 15-16 4.4. Successive three-phase faults in the 

line 15-16 
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5 Conclusion  
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