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Fig.4 Block diagram of degaussing device design
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scheme block diagram

2.3 HEFRIPHEAR

AT I RE L H R G B LT, SOh B E
A fig 2l Tk 4 Pl Ja it A T R O A D I
SEC A P R A R, R A B A AR
m A fEH . O T R R R AR TE LB
FBC T AR LI

WA 6 Firzs , PRI HL K L U B RSS2 A 31
T H A 5 DR AP BB (LR AT X BE, A SR W it i o
WSz BPTIr $ 20T G, 5 i Ad 3 AR A, (1 A5 s
Tl ER RN — 25 % i, A T ids il 25 3 2
AR s il 670 28 S 19 38 A 156, 3k o =2 DA
TR W =41 I ) 17 ST SN o

TERTFHK T EA 2 F, — i@ 3t 4 37 oS
PRI G, R SR D BE A B, JTa R B B 2




197 REIE 2« i A8 s 2 S U T W S 2 ' O E 5

i
R ) [FT - [

6 RIFEBEFRIEER
Fig.6 Block diagram of the protection circuit

JCAHFE R RS . IRl AR A O O, AL T
OISETCIE SBT3, HR 2 A1 F o R R 2D
W/ T RS IR AR T O R, B A AR 4K
By FEHZ i AR SR 2 R I RE . A
SCHP SR S L BOT 5%
24 SREXRBESWERR

B AETF W S Sk TR 1 () e R v, A B AL
U PR S RS 3L PR WA A 8L, B FP R PR T | PR
LRI i, PRI 16 7 A/D B g X 1t
A HEAT SR, B A 8 S0 A B T3

GRS i s LR S 5 A U A 2
SRS SE AR B A SRAE | TR LG o5 BORH A5 v B 4 o)
A/D Fe g AT [) 25 SR SR 1K 218 JH IR AR 1 H
A8, AR A A PR S 0 ) 28 SRR B 52
AR R THSE DI RE . A B rh AR 55 H Y5
A5 S A A IE B 5E , 15 58 (0 BIOAH B 1L B TG VR 7
R ARG N 52 LB DD BE  AE G2 07 AN 1
T PRSP 3 37 58 AR 5 R FIA RUE &
AR GE T 12, R P AR AR 73 D AR B B0 | R ]
SO LR] 20 SR A 5 v 52 IR AT At L T LU A R T
B I b A s (BN AR AR

U:/%j}%nm (3)

A (o) D9 L Y BRI 5 7 O 52 L TR A 5 J#
o Tl B AR B AE AL BE A 2 B HUE A ECTE
5, P Bk b aUaE AT g B AL B, AR X L Y
[ Cla/N W U

v= [ty @)

KV B SR S R GG v, R b SR
REHE . A E— AN RAE 128 455, U A/D %%
R RAFEN RNk 128%50 = 6 400 Hz,

AZL LA AR A TR A S R R S R
A RAA R 22U, A TS IA

A (4) WAL A Ry s, UK R
BRI LG (5 S5 B0 A% ) A5, DR I 3PP AN RE L A
o 3(4) MTHRAZ Ll 5% A D SR 3 E IR) i, ] 0
AP FRE AR G0 T i S R B E Y T s R
AP, BETAS B0 AL (E . Tk aF—E 1)
[l R O 22, DR G O HE TR] A5 SR R B, AN

FHBFHER L B A8 D0 B A5 8R T DLk 31045 [R) 25 R b
Ji AR RO

TR I R SRy v (), SRAERY A3 %
L, TR w () AEIXTE] [45,80 + L(T = A) ] (A
TR i 22 ) PRS- S0 AR X A DX TR] A X
(1) BEATRERBERAT  RAE B LN+ 1, 15 25 R A
MGG 2 (k) Sk =1,2, - LN+1, % HREER
VAN BRCEE i 37N A

N+i N+i
K= ;_ka(k>/ kZ,_Pk (5)

Fi,l = ;kak,l—]/ ;Pk (6)

b Jis IR e A SO R B R Y 7 XA
FPg, Hi=1,2, (L= 1) N+1,KEEH N 955 i A
FXEA o+ (=) T, 1+ (i=1+N) T, ] £ T IX
[B] RS LB SRAE RN 0 (0) , w(i+l) oo, 2(i+N) 5p,
(k=i,i+1, i+ N) J2 MBUE R 20 N P 2
MR R L B R (1=1,2, -, L), 5K
(6) X RAE AR o 45 R R AT iR 55, BRIV AT 52 B o )
ARAER . BE B ARRBOB S, Bk A R
UTIRAR ) AP R AL H R P f s B B E R
R, BT L SIEBR 0 PP AR 40 i 6 0 B8 e 4345 ) 26 A

SO R T UE [R] 25 SRAR S, AR & T8
AEER AR G B 4 v e, T LA 9 ] 28 SR A 156 100
B FL T L I S R R T PR [R] AP SR
SEIORGRE o Zad SR i, SR AR A R AR 1
TR R i R A UE S Rk 22N T 0.5%,
3 HHELIRIEE
3.1 HERKIME RS

MRV A0 RO ) DR 3R A S T W A
B MR (E LRI S ISR R AR

(1) THREARA R REBCR R0 ZAR IR
TAFEXHH G RE B A . SRS, BRI AS
BHER AR ASN , th T RGN R B B AR AL S
THMUEIH AL, B PRI H R A R 2 T8 1) N 2 7
ks, A AT RE T BORE Y RUAEAE T R R SR T —
JZ , B AR , 2 R RERCR 7 — 2 5

(2) WGP S EHRCR KR . i —1 R
B f(x) HHERER v e (-, +o0) WS, 25
LA n] 15

Flo)=] flx)e”ds (7)

A7) T4 FEAE L = A IS0 mT 0 figt A
(G133 1) XE 52 96 1) 28 O, T e R Rt vy, 7 2



& AH) ALK 198

ENIRIIE SRS QRO RER 3 &R A DR L NS IS
N NS Rl R B A W, e A T
TESE PR i A5 1F T 2 BUBAR B — (R IE S B

(3) THREWREL S M RERCR IR o THRGE R
R T 7 B 15 PR W A1 78 B T80 A [T BB 1) £ 3
eI I SN S o AR IR S BRI o il 2 B AL
AEREORETE , K WG W5 00 A 3T BI, 1X 2R SN 1
RERR T ARHEOR B A M i e (H S8 PRl O
TR AR T A i R e PR O M R A AT
{E— B R T M AN e (L, LA DRI RECR

(4) AR LR R 2 X RO = HE AN TR Y
SN, F A5 R BE AR ARG T 3R A0 o HL BEL AR 1
ROR 5 R 32 200 o e R AR R B, 7[Rl —
WA, LB ARBOR AR, I TR A FEH/ DN, X AR
TREASCRAT SR Y DR 22 R M /N o B 3 SR T B OR
SN 5 2 5 JIR AL 1) R L 5 R OR R A
b, SR T AR, U0 R P B ARG A0 R 1) 3 W S AT
Tt
3.2 HEINRERBRWIEIREE RSN

A e ol il e A2 AT FL 7 A SPWML 3, B
Pl e B T S B R R 9 SPWM B HEAT S
FEL 00 S, AR AR 00 L B R SPWML ) AR LA
P I RE LU, 5 P A AR ) 10 A i, JF
SRUEAT IR MG R o TR R e e, g o 0 A ol A At
FLUSUIT 7= A 1 SPWM ST 7 T i, AR IO P 9 i
TIZ AR o MR FEAS i B Al 240, S IR 285 v )
M IE S AL H B/ i BN 3 R, Y

SRR/ T8 E 1 F5e /) LI IR T i 7 58 il
TR A T X 1] e T 1 7 7, 9l ) e 2
b, B UE T #E RE
10 A 7
DC @ W
X
A a
80V| [SPWM
DC I
M [Lac,~ X X
(b) THHELRE
Fig.7 Schematic diagram of transformer
magnetization and demagnetization
Al A s A L DN A5 2 A £R B P R LR o B
10 % Lo 73056 v PR it 22 T i S A AR R

[l 8 Fir7i o 38 o A 0 46 3 A8 e 2 ) e £ P 9 AR
(a) NG
7 TIESMEREERE
B O Shy 26 e X 7 460 T W BT, Jim 28 1E 5% ¥ R
T, 20 e 7 30 e 15 B ) 0 ¢ B P L i AR R EL

W7 2% 2% A a

20V o
AC B RN &S
Iy ® | X X

I R
E8 TEBRWNEES

Fig.8 Transformer residual magnetic
measurement wiring diagram
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AC degaussing and verification device of converter transformer
LIU Zhiyuan', YU Xiaojun ', ZOU Hongsen ', ZHANG Shuai >, SHI Lei’, HAO Zhiguo®
(1. State Grid Ningxia Electric Power Co.,Ltd. Maintenance Company, Yinchuan 750000, China;
2. Baoding Taida Electric Power Equipment Co.,Ltd.,Baoding 071002, China;
3. State Grid Ningxia Electric Power Co.,Ltd., Yinchuan 750000, China;
4. School of Electrical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)
Abstract:In order to solve the problems of long demagnetization time, high required voltage and large equipment required of
traditional AC demagnetization equipment, a low-voltage AC degaussing method based on sinusoidal pulse width modulation
(SPWM) technology is proposed based on the analysis of the residual magnetization of the converter transformer and the
traditional demagnetization principle. Using high stability SPWM digital power supply technology and high computing
performance microcontroller,the AC voltage amplitude and frequency is output from SPWM by digitally controlling to achieve
the purpose of obtaining a large AC demagnetization current under low voltage conditions and being able to accurately adjust the
current amplitude ,while the low voltage conditions can greatly reduce the size and weight of the equipment and shorten the
demagnetization time. Using quasi-synchronous sampling technology without phase-locked loop and without strict synchronization
requirements , high-precision measurement of the effective value of AC voltage and current in a wide frequency range is realized.
A degaussing and verification device for the converter transformer is developed and a degaussing test is carried out for the
converter transformer with residual magnetism. The results show that the demagnetizing inrush current after demagnetization is
significantly reduced, reflecting the significant degaussing effect of the device. A degaussing effect verification method is
proposed by connecting the low-voltage AC test voltage to the converter transformer and comparing the no-load current of the
transformer before and after degaussing. The test results show that the verification method is effective and feasible.
Keywords : converter transformer ; sinusoidal pulse width modulation( SPWM ) ; residual magnetism; AC degaussing ; magnetizing

inrush current

(%4 )



