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224 GRID-IMPOSED FREQUENCY VSC SYSTEM: CONTROL IN dq-FRAME

8.4.2 Selection of DC-Bus Voltage Level

As discussed in Sections 7.3.4, 7.3.5, and 7.3.6, the DC-bus voltage of the real-
/reactive-power controller of Figure 8.3 must satisfy the following criteria:

VDC ≥ 2V̂t, PWM, (8.58)

VDC ≥ 1.74V̂t, PWM with third-harmonic injection. (8.59)

Thus, one must properly evaluate V̂t under the worst-case operating condition. Since
the VSC system controls Ps and Qs, V̂t should also be expressed in terms of Ps

and Qs. Based on (8.45) and (8.46), and under the assumptions that Vsq = 0 and
(R+ ron) ≈ 0, we deduce

Vtd = L
did

dt
− Lω0iq + Vsd, (8.60)

Vtq = L
diq

dt
+ Lω0id. (8.61)

Substituting for id and iq from (8.41) and (8.42) in (8.60) and (8.61), and assuming
that Vsd is constant, we obtain

Vtd =
(
2L

3Vsd

)
dPs

dt
+
(
2Lω0
3Vsd

)
Qs + Vsd, (8.62)

Vtq = −
(
2L

3Vsd

)
dQs

dt
+
(
2Lω0
3Vsd

)
Ps. (8.63)

Based on (4.77), the amplitude of the AC-side terminal voltage is

V̂t =
√
V 2td + V 2tq. (8.64)

Furthermore, the amplitude of the modulating signal is

V̂t = m̂
VDC

2
. (8.65)

As discussed in Section 7.3.6, if the conventional PWM is employed, m̂ can assume
a value up to unity, whereas with the PWM with third-harmonic injection, m̂ can be
as large as 1.15.
To calculate the maximum of V̂t , consider the following worst-case scenario. Ini-

tially, the system is under a steady-state condition, that is, Ps = Psref = Ps0 and
Qs = Qsref = Qs0. At t = t0, Psref andQsref are subjected to step changes from Ps0
to Ps0 +�Ps, and Qs0 to Qs0 +�Qs, respectively. As discussed in Section 8.4.1,
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As (8.41) and (8.42) indicate, Ps and Qs are directly related to Id and Iq,respectively (assuming that Vsd is constant). Thus, based on (8.55),  






















	VSCerrata (2).pdf
	59.pdf
	215
	224
	225

	VSCerrata (2).pdf
	59.pdf
	215
	224
	225




