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GTUAE AL (B0 SR AE IS MBS R T R AR A B HOE AR B, M7 51
TE S MBS, Stk T — 2 2. A A P2 A A R A 7 L
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RESH MM ATED BB R, ME— 2, ASCEXY
BT R GE, B TR s AT g A X R
T = HAR RGO G R R A KIB AT I N AE
Py BEALEE, HERA TN T 2R S8R A E JE I LA R ANEE
A

CAEEST X e Mr il A 4%, AU AR 2tk Bg 64T 2
A3 A (0 AR 2 2R AR AR AR AU, 7] I AT TR AN
FeE LA > AR I P9 R I A AR 1.l A
SO ZAH RGBT, RILR G2 KA T S
ARG R IR 3R BLAR . AN SRR X IR Ry # e i L
G, 34T T ENE T, A3 D ST R S O Hl
FLA] AR B0k H e Y FELHL P B AR I, e 2k
R R R G, AT B T S80S Rk
1 R R AR AT 3K 5, FHHER TN 17 A SR el
IR, FR . fn, T Simulink 7 5 LK
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i Sk Al

AR = AR LA b 28 S AR T A8 b AR A 24 3K

idn :% [Sin (esn +T[/3) sin (em)} im (Al)
Ign :% [cos (B +T/3)  cos(B4)] % (A2)

ML AR BURGNRIEAT T, BN dgen R dgen, TT AR

Lden =ldref — ldns (A3)
iqen :iqref - iqn- (A4)
FEHIER R n A TT I L A5 7T AR

Vdxn = dpidena (AS)

Voen =Kgpigen- (A6)

AR AT I e A2 b 28 1) = A L AR AR R AR 2 3
1 PIRTERIHER, 1380 vy (v = a,b, ) =TI S

Vyxn = ksat (den Ccos (esn + 9}) - qun Sin (esn + eV)) * (A7)

oI = AR S 5 i DQ S AR H AR, W = AR A
SN 0.

g6 3, TR d,(y = a,b,c) FIFRIEAN

dy(,,+1) =05+ Vyxn- (A8)

Hity (A7) A1 (A8) X, ATLAZ 15t = IR ST il 4y
B RO RERIA

fit & A2
A Rl Ber 75 8 Fifi 4IRS T2k 08
A=[oR,—a3R. ouR,— 3R], BD
Broo =Bpin=[0 0], (B2)
Bgioo =— Bgonn = —a, (B3)
Bgoio =— Bgiot = —u, (B4)
Beoor =— Bgio = —a, (B5)

Hod oy, op Fl o ATRAR L

oy =n[—(Ly+L) LJ . (B6)

cr=n[L —(L+Ly)]", (B7)

oz =n[L, L], (B8)
s

N =1/(LsLy+LyL.+L.L,). (B9)
ffit % A3

X 2) AT, WA BIR I RN 10, G5 AN )
tores PAAMETHI A T, BT E R

loff
ifoff :eA(roff*ton).iroff + / eA(ro{f’é)BET‘Edé

J ton

—eAl—ion); 4 | (eA(loff*fon) _ I) A "' By (C1)

Wil 7 iR, RV RERIIRIN TN Tooo — T — Tp —
T — Tﬁ — T = Tooo- :,H\:EP [, ﬁ] ﬁ [100, 110], [100, 101],
[010, 110], [010, O11], [001, 101] A1 [001, O11] FNFh A fig k.
EF n DFFRFWN, WGt KA A ¢ M, /DA s
A, F—M K m A, BN S Ho6 (C) BEA TN, 15
F:
i, =8, +E (eATS@ - eAT"#) By,
L

VE (eAT - eATs#) Bg., (€2)

IEEP ‘PEgy WPEm ;Fu PEs y‘]

By, = B — Brow, (C3)
Bg,, = Bgp — Bga, (c4
By = Beoo — Beg- (C5)

A LU AR BTE (C3) A (C4) B AR L, fE I
PL [o, BI=[100, 110] B A B BEAT 43 B, BRI 7 25 b fse K1
Jg a A, BANEIR ¢ A, N

B, = Bgioo — BEow, (Co)
By, = Bgi1io — B, (C7)
Bg. = By — Beino- (C8)
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XF Al 5 Bl B, AT LS AR N K Beg, Beg M
By, &k MG M 1 e S RBUEANTE ST B,
By, M B, NFGEAMF, TR EFE X Bea, Bey Al Be.:

Bg, = —a, (C9)
B, = o3+ o, (C10)
BEL' = —Q3. (Cll)

fif % A4

FRAE SCHR (12, 13] HH 7L, FIAEE X k. p N RGEHE
W A FRREAIE [ R S AR, 5 mT i

Kit Kiz -+ Kiy
o — K1 Kp -+ Ky ’ (D1)
Kn1 Kn2 Kin |
P Pi2 Kin
o= P2 P - Koy . D2)
PN1 Pn2 -t KnN ]
X Aay,, Aay, WA A WEIEHE.
EXE‘ﬁ 8(%17%27%3):
€ (%17%27%3) = Kpo1 P s (D3)
Hrb oy, 0 B EAL T HERE K, p TCRIINLE.
W E NERFEL 8 X 8ty
2
O 015 :Z (8 (X122 23) eﬁ“‘"‘) (D4)
X1
6r (é) = [Sér] 6§r2} ) (DS)
Hrf r AL T M E S, (N, E) MALE.
W A AT AR Ny
et =k diag <em““ , e51A2> P
% G
Oea1 Oen
T
=[810) &) - (D6)
EX <1, 6 g
s = A ' By, (D7)
& = A 'By, (D8)
;= A" Bg,. (DY)

& SCREL T,

(D10)

r 25,05 [s(l,l,l) 5(1,1,2)] .

€(1,2,1) €(1,2,2)
fft % A5

G S H05E X, R 25 1 R SE I T G A 26 AR 0 T 4540
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[T LAAS
A =E (Liz —Liz) Aar + (D2 —L3) Aao) (E2)
A1 =E (I —Ii3) Aar + (T2 —I23) Aao), (E3)
Ao =E (i —Iz) Aar + (o2 —Ioz) Aas) - (E4)

K (1) X i, iy, 2R, ATLAR I Ay (X0, 22 =
1,2) 755 1 A PG KR IE AN
At =—kap (ksat sin (26, +71/3)/V3 + ke /2)
gy (Kesin (26 4+7/3) /V3 ~ ki /2)
Adity =—kapki sin (204) /V/3 + kypkea sin (26y) /3, (E6)
Adizt =kapkssin (20, +1/3+6,)/v/3

(E5)

+ kgpksasin (20, +71/3 4 6,)/V/3, (E7)
Auize == kap (Kausin (26, + 65)/v/3 + ku /2)
+kyp (ksm sin (26, + 6,)/v/3 — ke /2) . (ES)

WRYE R GAELR 1AV i AT EEAR R (5), WT LAAS
F—Fy FZIEA N

Fy=— (61114 61»2),
P, =061110122 — 01120121 — A1 Aaiot — Aia.12Adizn

(E9)
— A Adii2 — Aia22Mai 2, (E10)
Fy =611 (A1 Adian + AiaAdion)
+ 6122 (A1 Avin + Aig12Main1)
— 0112 (A 21Adin1 + A 22Adin)
— 0121 (Mgt Adiiz + Aia.2Aaizz)
Fy = (AinAia22 — Aig2Aiaar)

X (Adi,llAdi,ZZ - Adi,IZAdill) )

(E11)
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Abstract

A partial oscillation phenomenon in a digital-controlled three-phase inverter system, which is controlled by proportional controller

in synchronous rotating reference frame, is analyzed in this paper. First, the discrete-time model of the system is derived. Then,

a dynamics analysis scheme for this type of system is proposed. In addition, the underlying mechanism of the partial oscillation

phenomenon occurring in this system is analyzed. The factors, which will cause the partial oscillation, are exactly predicted by

analytical expressions. Finally, the theoretical results are verified by both simulations and experiments. These conclusions can provide

an insight into the dynamics of the system.
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