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Fig.1 Schematic diagram of structure
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Fig.2 Equivalent circuit
0 O=swi<a
1 ASwi<T
m= (3)
0 T<wi< T+a
-1 T+a<Swi<2T

A2y, AR 6 — M 0.015~0.05M", Fr LA
AT DL RN Ay S5 355 8 v () T AR R 4, W2 FR AL 2R
HYSE PR T AR FLIE 4y, S5 250FR 6 v i 42 o Pl 3L 4, 2 S
Frdas il O (EL R AR )iy 10 2 F% . X (3) o R ]
B, a 190 BT ZINHER w, B9 1E [0 3 0 21, 1
HIERE N 0~ (I a=0, F I a=1m),

HE 1.2 ATUAE 5 R S 20 0 L R AR 4
HAETHRPUES TAEREN—F, FifHF 2 MK
v I G A AR A HE S T AR R, B DL
22 AR A A EE L RPN —
E'é,EI]:

Ui
U = Yan
2
(4)
5 = U ]AN:SA
) 2

H Uy I Saw 70 50 0 BLAS BUE TAR R WUE
AR R R R E A U, LS, o0 0 D T A R A
FUE LR MV E A i

H T8 T A =S R S e B i e AR T
HL BT AE HL i —2F | BT LAAS

\/TU“:%:2TCJ[N¢5 (5)

Ho fo M8 A (50 Hz) s, KSR R EE o, =
AN,B,, B, 8 FH#E
AR Sy BT RS B R AR =X (6) T (/1

FPR AL ) .
B. H=0
B=l (6)
MoH + B, H>0
A (6) e A B B — HL A O A U= (7) P
" i =0
v= MOAQVA Nyintth, in>0 M

Horb o R a3 ARG 0, W REAL LI
B2 b RASHEr X, FYME L LA

1+6 oV 2 Un(l+cosa)
15 M= n(1-8) ®)

2 o5 390 P 2 oA R R
FHAE,

FHSCBR[ 11 ] AT 45
- 2Bl sin‘B——écos B
k= T uo(2Ny) ( 2 2 2 ) ®)

Horr g M Pras i fEE
X (HICARX(8) 15 .
67\/27UAN(1+COS )=
1+6
BAQ2R,) (B _B .o B
(2R ) (S 2 2 oo 2 ) (10)
M a=0 0 ,8=B,.B, WEEMME, WE L =
27, WA= (10) AT 15 .
8 \/TUAV: BSZRA L_ANABSZRA L_

1+6 Ny 2 ANuoN, 2
Y IR, T (11)
ANA/.L()NA 2
EENGIDIEEE
AN 11 Ry(1+8)
T2 572 U

X5 ADRAK (7).
;zfs:\ﬁg%[z =0
_%ff)imwg i.>0
P SCHR [ 11 ] R A5 T A L i S e .
Bl L
I.= TN, (B-sinB) (14)

XD AK (14) 7745 .

Y (13)

_ V2 Uxn -
[1m—m(ﬁ—smﬁ) (15)

4 B=R, W, H1= (15) n] 45 T A HL U & 0 6
KAEH
26V 2 U
o= R 19
A2 (16) AT LA 1, T4F s i e KRB T
Unw S Ry, BE R EM—FE =X 17) s,
26 Uiy

= [lmm -
Si U"N\ﬁ T(1486)R, a7
Hﬂﬁ(l7)ﬂﬁ§‘:
_ TSawRA
B_ZU?AN—JTSANRA (18)

A 8 — B 0.015~0.05™, Fr A TE BT HE
PLASHT  HPIARHE B Snw FEHE Uy S48
B R, I 3 (19) .

015<—— TSRy
0015< 5 = SR,

A1 (17) T U Y P AR BUE A W€
Je GRALHBH | AR Z ML RA ARSE R, WEREUE

<0.05 (19)



%6

M 2 T MATLAB A RE R AN 0T 42 L 085 09 07 FORE R 2 B % a3 k1] 23 @

A MBUE HLR 45 5 | FRE EE RN S8 20 A B 22 ] i 20
WA (17) BRI R, W2 A S HE A BE I 2 X
(17), 5EA AT RE B SCHR[ 16 148 A AL T 4% A BE T
ERIBLG: , X —S5e0 TROT R R AR S L,

2 HEHEBRE RG]

21 FEERBNEN

MR 2 T EE N7 3T MATLAB 05 AR 7
ST A TR R R T2 A SR 1 R AR R S AR R S R
M B 2 , 75 MATLAB/SimPowerSystem ', 1 #1748
AR o T B R AR R A A E K R S, BUE MR
Fo R (RN AGEH BRI Uy (U,) JE (R iS4l
HIZEZH HL L R, (R,) R (I )il B840 1) S8 41 i JE& I,
(Ly) VU Y R A0 R 1k (R vl 70 R0 G % 10 06 2R il
2, B HUERE ) BN THRFER L R, XS
b BR TS, fo U (Uy) 2 B B B A ) (ST) B3 LA
Ah, Fogx 2 80mT DL B B 7 il 7 mT DL AR
Z18.,

25 58 L X (19) Y FL P AR B8 25 5 S, E
LR Uy BUE SR f SRR R, B 7T 38 (4) &
3 MATLAB HPAF Fi £ 4 50 (14 %51 22 T S5 R4 7 fL e
O SR PR A e R R (18) A 8
Je, X (13) AT AR S g AR R e Ak fRL S AT
I (16)5 /2 Sw/ U 4 5E . #5 bR L AE F IR W
e AR 95 MATLAB/SimPowerSystem H i #1742
JE AR A 8 O T A

iy 0 0 1
{¢F{01 2} (20)

TR, Y 2 AR AR AL b R R 2R 4 4R
2 FL BH A S s AR R AR B Y S R i SR A H R
HLEAT DL AE ) O (B R AE X A &0, MATLAB/
SimPowerSystem A B2 42 J51 | @l i1 58 41 v B 5 0 o 2
g /NP AE R H, a0 1070 QBT RLHE R 2 i L B
Ry A% B A8 R 25 A8 v g 4 Sk A8 28 10 B &I 32 H BH
(B R R R B B R R,/ 2) , M 2 Wk
AT DA FERT | AR JE AL P A BB R, T LAE B
SRR IYEL, 4 10° Q.

LA BB ml LA #E 57 K] 2 9 MATLAB/
SimPowerSystem /5 ELAL AU | AR £ (B %78 722 TR 4%
) B P R AR ) IR Oy b s A R vh =X (20)
e ANBEHR PR RS, BT LA 240 R T
3 (19) 1 LBTER B2 25 4 Sy HIUE HLIE Uy B A5
FfCGEA R R, B ST DU T K] 2 1) MATLAB/
SimPowerSystem {5 ELALAL ITXT ] 1 J 75 Ha 40 2 1
A3 05 T JC 5 A F P A% i U R S Hoph 2 5,
22 {HEZM

HPLAS SEL B8 25 5 S\w=60.044 MV - A ; #il 1

HLUE Uw=500/\/3 kV; &M% =50 Hz; Ze41H
B Ry=40 Q, B (17)545 1,=208 A; HI=(18)5
% 6=0.0474,

U5 B FLBTERAE O s B 20 25 2R 8 AR 2 3K
TAE LR Gy RO AR R B o, ORI 3 B
BRSO RERE oy RVEROES 2 W REBE o, BOLF 39914E
W o WL 4 F7R  TAERL &, B9 FE IR E 1,
ARG i, B30 1, LR CAR RS T 0 4%
PF T ) P S A Ly VB QL S R

F B 3—5 nH {5 BLAE SR A s e T L PR T
YEIERR | Jir LA AR RS AT 200

0 0.2 0.4 0.6 0.8 , 1‘.0
t/ms
B3 TIEERR IR, BEEER

Fig.3 Transient waveforms of i, and i,

2000 1y,

Ui, b/ (Ves)
=

-2000
0

0.2 0.4 0.6 0.8 1.0
t/ms
B 4 ®EERTE

Fig.4 Waveforms of magnetic linkage
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Fig.5 Waveforms of average current
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Analysis of simulation model parameters and transition time based on MATLAB
for magnetically-saturated controllable reactor
TIAN Mingxing, YANG Xuesong,GU Shengjie, YUAN Dongsheng
(Lanzhou Jiaotong University, Lanzhou 730070, China)
Abstract: Modeling method and transition time calculation are two important issues in the research of
magnetically-saturated controllable reactor. According to the saturation characteristics of magnetically-
saturated controllable reactor and by analyzing the small slope magnetization characteristic curve,the
quantitative relationship among its rated capacity,rated voltage,turns ratio and winding resistance is obtained
and the way for setting the parameters of simulation model based on MATLAB is presented. The small
slope magnetization characteristic curve is piecewise linearized to divide the transition from no-load to full-
load into two processes:the DC flux increases linearly with time and the control current varies according to
the charge law of a linear RL circuit,based on which,a more accurate formula of transition time calculation

is derived. Case simulation confirms the effectiveness of the presented analysis method.

Key words: electric reactors; controllable reactor; magnetic saturation; computer simulation; transition

time; MATALB



