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Motivations 
1. Shunt active power filter (SAPF) is a preferred solution for 
harmonic compensation. However, the capacity problem 
restricts its development. Multi-modular SAPF has been paid 
attention to realize the large-capacity compensation. 

2. Continuous operation of SAPF is important and must be 
ensured in some applications. But the traditional method has 
not particularly considered the fault-tolerant scheme of SAPF 
at present.   

3. The advantages of structural consistency and functional 
compatibility of multi-modular SAPF system are not fully 
exploited. 
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Main ideas 
1. By introducing the multi-modular SAPF system, optimized 
system configuration and mechanism of compensation 
capacity allocation are studied. 

2. The advantages of structural consistency and functional 
compatibility among modules are fully considered. It is a goal 
of this study to contribute to the systematic analysis of multi-
modular SAPF system and extend the redundancy from 
internal fault-tolerance to novel mutual fault-tolerance. Front In

form
 Technol E

lectro
n Eng



Methods 
1. The whole system consists a centralized monitoring unit and N 
identical modules. Each module’s reference signal is obtained by 
multiplying the total reference signal by the respective distribution 
coefficient kj. 

2. Decouple the three-phase compensation capacity allocation into 
three independent single-phase allocation. 

3. Instead of halting the whole faulted module, we isolate the faulted 
bridge arm, recalculate the distribution coefficients, and transfer the 
compensation capacity to the same phases of the other normal 
modules, resulting in a continuous operation of the faulted module. 

4. Carry out various experiments based on the proposed strategy. 
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Major results 
1. Good steady-state compensation performance for balanced 
loads is achieved. 
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Major results 
1. Good steady-state compensation performance for unbalanced 
loads is achieved. 
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Major results 
2. Fault-tolerance among modules is well realized based on the 
proposed method. 
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Conclusions 
1. Due to the structural consistency and functional compatibility, each 
module’s reference signal can be obtained by multiplying the total 
reference signal by the distribution coefficient. 

2. Control system is decoupled into three independent phases in the 
a-b-c  frame and split-phase control is implemented, which creates a 
condition for realizing the fault-tolerance among modules. 

3. When a fault occurs, the proposed method just isolates the faulted 
phase and transfers the compensation capacity to the same phases 
of the other normal modules through real-time bus communication, 
resulting in the optimized operation of remaining usable power 
devices. 
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