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Introduction Results and Discussion

VFT Is a new alternative power transmission device, where the

power flow through the VFT is controllable and bidirectional. o P
The core components of the VFT are a rotary transformer, a = — 1 |
drive motor, and a collector. | B
In this project, the mathematical model of VFT is built in - ——
MATLAB/Simulink, a drive motor controller, which can be used T et 2 ST e

Rotor Power Rotor Power
| | T T

to maintain the power flow, VFT phase angle and mechanical o L EEmsEe ™ T L e
speed during system disturbance, is designed to provide a |
load torque to the VFT. The VFT with proposed controller is ¢
simulated in MATLAB/Simulink and different disturbance are

added to test the drive motor controller performance.
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Model Description Figure 3: Stator and rotor voltage disturbance
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orve Conto Figure 4. Frequency disturbance under synchronous power systems
Figure 1: VFT Power Flow [1] —T T T | — | Ertiee]
* The power flow relationship of the VFT is:
PS + PT' + RS(lCZIS + lCZiS) + Rr(lczlr + lCle') — Pm ;0.1'675 : ' : . &220222:
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Figure 5: Frequency disturbance and power order change under
asynchronous power systems
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Figure 6: VFT phase angle disturbance under asynchronous power
P Stage 1. Power Control _ _ systems _
rref A * According to figure 3, 4 and 6, rotor mechanical speed and
- Stage 2: VFT Phase Angle rotor power can be controlled and maintained to their
P . ot Control respective initial operating points under voltage, frequency
Stage 1 Stage 3: Speed Control and phase angle disturbance for both synchronous and
8 asynchronous power systems.
Or rer * Figure 5 shows that a new reference power order can be
O act ¥ achieved during its operation.
Conclusion
Stage 2 In conclusion, a VFT model was built in MATLAB/Simulink. The
drive control system controllers were designed and applied to
W the VFT to maintain a reference rotor power, speed and VFT
rm,ref

phase angle. The performance of the VFT with proposed

W rmact/ +N\ Ty T rer controller under system disturbance were applied and it
. showed the VFT system Is stable under multiple system
disturbance. This kind of VFT drive control system can make

Stage 3
; the VFT more reliable and applicable for bidirectional power

Figure 2: Drive control system design idea

Table 1: Stator and rotor side electrical frequency initialisation flow between different future power networks.
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