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Linearization of States
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Exar?,ple: DAB Model

\1 "/. .
Q"6‘\’(\ } DT model is Subinter.\/alzd) 11
X[n] =dx[n— 1]+ IT'p,p[n — 1] 0

Sampling Instance
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I = eMsts(A-A)X,

where @ e R3S and I' e R3]
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Order of System

* Including v,(7) as a state results in 3"d-order model

Resulting transfer function is of the form

1 - q]_Z_l

Poo(8) = o0 T 7D A= ppz D)

Outside of resonant transition
|v,|=V, is constant, resulting in -

Sampling Instance

reduced order

Goal: eliminate constant state, -
while maintaining effect of
resonant transition on i(?),

Vout(t)
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Model ZVS as Disturbance

"~ Sampling Instance

 Consider how model takes
transition dynamics into account:

b = eA3t3eA2tzeA1t1]HC

e Red term models relation
between states at start/end of
ZVS subinterval

* Using cireuit analysis, solve new
matrix A, _€ R>*>which models

res

how ZVS transition affects states . 1
at t=t; (k-1)T (k-1 +— (07T,

THE UNIVERSITY OF

TENNESSEE [ §

KNOXVILLE




Resonant Transition Matrix

e Maintaining second order, x = | i; V)"
e New matrix takes the linear form

_avout(fl) avout(tl)_
Ares — avf}ut(O) aw (0) - (p
iy (ty) diy(t1) Lieq,
i 8@0“5(0) 8%3(0) -
I —

* Linearized with respect to x(0), rather than time




Case I: Above ZVS

vp(t)“

v A ' * Linearized relations solved

using circuit analysis

AN 2V, \’
E_LE_LI\/I_(R@ID) ’

AQ  2V,C,
N
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Case ll: Below ZVS

v (1)
V i L\

g

|
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Vo
v

* Solution different when
partial hard switching occurs

AN
AT Ly — Ly cos(wpty)
AQ  sin(wpty)
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Linearized Result

* Assuming balanced operation and small rippleon V.

_ i} ™~
avout(tl) avout(tl) _K ‘&Q 1
A 8'Uout(0) 611(0) B 1/ Al Cout
" 9iy(t) Jig(t1) W1 AX 1
/ Mout (0) 0i;(0) X Al L;_
_ ) -

* Resulting model is now
@ = efstzghalzp T, .
I = ef383(A,-A)X,

where @ e R>**and I' e R**!
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Model Accuracy
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