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Abstract @ Recently, due to the rapid development of Power Electronics, the usage of Non Linear Load variable frequency drivers (VFDs) is
increasing in the electric propulsion vessels and offshore plants. And harmonics which is generated by the variable frequency drives is an important
issue should be solved. Ac line reactors and dc link reactors are widely used in variable frequency drives to improve the drive performance such as
reducing input current harmonics, elevating input power factor, and protecting the drives from surges, etc. The effectiveness of both types of reactors
in reducing input harmonics is affected by the loading of the drives and the system source impedance. And it considered that inductance of DC link
reactors should be about 1.7 times of AC line reactors for same effect. The rules to evaluate the needs and effectiveness using ac line or dc link

reactors are proposed for practical appications. In this paper, a simulation is performed to investigate of such factors using software PSIM.
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Fig. 1. VFD using AC line reactor.
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Fig. 2. VFD using DC link reactor.
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Fig. 3. VFD using AC line and DC link reactors.
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Fig. 4. PSIM simulation program of VFD using AC line reactor.
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Fig. 5. PSIM simulation program of VFD using DC link reactor.
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Fig. 6. Simulated T'HD; ITHD%) at the VFD input versus the inductance of AC line reactors for various

drive loading (from 25[%] to 100[%]).
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Fig. 7. Simulated input currents at the VFD without reactor under
25[%] loading (T'HD; 110[%)]).
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Fig. 8. Simulated input currents at the VFD with 3[%] AC line
reactor under 25[%)] loading (T'HD; 83[%)]).
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Fig. 9. Simulated input currents at the VFD without reactor under
100[%)] loading (T'HD; 77[%)]).
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Fig. 10. Simulated input currents at the VFD with 3[%]AC line
reactor under 100[%)] loading (THD, 41[%)]).
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Fig. 11. Simulated THD; at the VFD input versus the inductance of DC link reactors for various drive loading

(from 25[%] to 100[%l).
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Fig. 12. Simulated input currents at the VFD with 3[%] DC link
reactor under 25[%] loading (THD; 92[%]).
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Fig. 13. Simulated input currents at the VFD with 3[%] DC link
reactor under 100[%] loading (T'HD,; 48[%)]).
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Fig. 15. Comparison of THD,(ITHD%) at the VFD input using AC line or DC link reactors for 25[%] and 100[%)] drive loading.

Table. 1 Simulated T'HD; versus drive loading using 3[%] and 5[%)] AC line and DC link reactors

THD; at the VFD input, [%]

VFD loading
3[%] AC line reactor 3[%] DC link reactor 5[%)] AC line reactor 5[%] DC link reactor
25% 83 92 72 84
33% 74 85 63 76
50% 60 72 51 61
75% 48 56 40 47
100% 41 48 36 40
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