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Modeling and optimization of switching policies for CC-AC
converters.
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CC-ACC Converters
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» First, we use trigonometric relations rather than angles:

sin(a + 3) = sinawcos 3 + cos asin 3
cos(a + ) = cosaccos B — sin asin 3
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» First, we use trigonometric relations rather than angles

sin(a + 3) = sinawcos 3 + cos asin 3
cos(a + ) = cosaccos B — sin asin 3

» We introduce the following variables:

yk7h = Sin(h’yk)

Xi,h = cos(hvyk)
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Trigonometric Relations

Y2 = 2Xk,1Yk,1

{ Xk,2 = Xl%,l - YE,l =1- 2)’13,1
Yia = 2Xk 2Yk,2

{ Xk,4 = XI%,2 - yE,z

{ Yk5 = YkaXk1 + Xk.aYk,1
Xk,5 = Xk.4Xk,1 — Yk,4Yk1

(1a)
(1b)

(1)
(1d)
(1e)
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Trigonometric Relations

{ Yk.h = Yk,h—2Xk,2 + Xk,h—2Yk,2 h=6n +1.n>1

Xik,h = Xk, h—2Xk,2 — Yk h—2Yk,2

= Yk,h—4Xk,4 T Xk, h—aYk,
{}’k,h Yk,h—aXk 4 4Yk4 ,h=6n—-1n>2

Xk,h = Xk,h—4Xk,4 — Yk, h—4Yk,4
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MINLP Model

H 4 K 2
min Z pyvy <Z }’k,h>
h=6n+1 k=1
s.t.: Egs. (1) — (2), Vk
Xk,l Z 07 Vk

K
4
— E }/k,l = M
™

k=1

i1 < Ok
, Vk
{dk—lﬁ}’k,l '

DA
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Optlntro
:
MINLP Model
H 4 K 2
min h:%;dW (;“”) s.t.: 0 € {0,1}, Yk
s.t.: Egs. (1) — (2), Vk 71 = (201 — 1)
xk1 > 0, Vk zk = zk—1+ 2(0k—1 — 1), Vk > 2
L-1
K
4 0<z < {*J , Yk
P Z}/m =M 2
! YE,IZY£+1,1,/<=17...,K—1
Y1 < Ok vk
Sk —1<yk1 ’ where M is a given parameter.

DA
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» Thank you for attending this lecture!!!



