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Research on Rapidity Analysis of Multilevel
SVPWM Algorithm in Four Coordinates
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2. College of Electrical and Information Engineering, Hunan Univ, Changsha, Hunan 410082,China)

Abstract: The realization of SVPWM rapidly is a key issue in expanding the application of multilevel
converter., To solve this problem, different multilevel SVPWM algorithms based on different coordinates
were studied. But there was no comparison analysis report on the speed of these algorithms. For this pur-
pose, a rapidity analysis of 4 typical multilevel SVPWM algorithms in different coordinates was re-
searched. Theoretical analysis and experiment results have shown that the multilevel SVPWM algorithm in
45° coordinate has fewer calculations and is suitable for optimal control. So the multilevel SVPWM in 45°
coordinate is recommended.
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U, =3U"sin (wt)/2 = 1.5U" sin (wt)

{U,ﬁ =—3U" cos (wt)/2 =—1.5U" cos (at);

(2)
jU,,af =/3U" sin (at — 7/6), (3
U, = V3U" sin (wt +x/6)
JU,.A, = ./3U" sin (wt + n/6), 0

IU,,,‘ =—/3U" cos (at).
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Tab.1 Computational quantity of obtaining the reference
vector in each coordinate
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Fig. 1 Discomposing the reference vector

BT BRI, 228 O E Lk BT LGy Sy A
T2 AR

1) 7€ i B8 % 42 5

2) I B X3 23 64 07 VR E AT S R

3k 45 A T LT ) R B AR UG Y AR AR
af HEBR R T 275 R B E AL KA UK B R RO
nzk 2 prox.

R2 fLREATREEMREREXELENITER

Tab.2 Computational quantity of calculating
the basic vectors in aff coordinate
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Tab.3 Computational quantity of calculating the basic
vectors in 45° and 60° coordinates
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Fig. 2 Space vector diagram of 3-level

inverters in 3D coordinate
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Tab.4 Computational quantity of calculating
the basic vectors in abc coordinate
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Tab.5 Computational quantity of duty cycle
computation in aff coordinate
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Tab. 6 Computational quantity of duty cycle computation
in 45° and 60° coordinates
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Tab.7 Computational quantity of duty cycle
computation in abc coordinate
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Fig. 3 Experimental setup
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Fig. 4 Experimental result in different coordinates
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Tab.8 Computational quantity of SVPWM
algorithm in each coordinate
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Fig.5 Execution time in one
switching cycle
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Tab.9 Computation consumption in one control cycle
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9/6 5. 65 3.60 3.58 148
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