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Study on configuration optimization method of transformer magnetic bias treatment
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Abstract: Configuration optimization method of transformer magnetic bias treatment is proposed on the basis of
multi-index comprehensive evaluation. First, based on the analysis of the mechanism of transformer magnetic bias and its
influence factors, this paper constructs a satisfactory optimization model. Followed, satisfaction degree and urgency of
each substation influenced on transformer magnetic bias is calculated. Then the minimal set of substations that need to be
treatment is selected by iterative algorithm. Finally, an example is given and the application effect of
configuration optimization method is also summarized. With the applying of the configuration optimization method, the
treatment devices of transformer magnetic bias can be rational distribution, and the control area by single treatment device
can be extended. Moreover, equipment utilization can be improved and the investment of treatment device can be reduced.
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Fig. 1 Magnetization curve of DC bias
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Fig. 2 Satisfactory function curve of interval-type index
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Fig. 3 Circuit model of DC distribution in AC system

552 RN BN T 1 HAS ISR DU
JEEARTE I /KT IR sl 0, RSl A T M
FARIRE R AIRERS IEHsAT, (HE R IUsqT IEhEss
PRt A AR R G247 005 R A oA, AN
IR BT & TR It A e s 2 AR, AN
I B R GE I H A2 18T

553 RNBAEE/NT 1 HASH ISR DU &
FETEFIH R KT IAZ B i, S 52 B UL O 1
sZmE D, AT AR TR B

F T8 AR FR A AL (i e O FE AN, A
SE= AL A BCR B AN AN R 3l i (RA B
H]ERZ A HL NS BRI A1, DRl
AR U5 T R DAk A T AT AL LS R R b
ERATIEIE, DAORIES, RO PR A 1

LR RO FERIEAOS FELTARG IR A il 1
BIWEHG, BT ARNCS,  IBE]6 Pt e )
0 FE AN BE A Wl e MO AR N b FRR R VRS ],
PRAR A B O ORI E RS, BT
WIS (R AR, IR ST AT MR RESR bt T FoBr
T

4 Hflnth

A SCEF X R g R GE XA R 10 BTz el
S TVR B s AR IE R, JRERUY 5 KA 4
K 5 fios .

Ve B B AE - K s AT 7 30 M A
TN KHL ) B FL I B R 5250 A, U142 R 9
WEA BT, 43305748 i il ) J R 7 T o e AR L
TR 1 Fis.

BT TR bR, JFR LS
HEARBEE K- B VAR AR 11
T X 1) LA B A

l

LB A 0 DA i B
e L B A

»

A

FEBGE TUUR, &M
J5 A SR BTG SR R
IR L

<

A

R A 574 R
R B0 251 4500
bR 1

l

TS DI BT A R v
JBATARDL I R BEALST

l

LI LA B LA T4 AR
WA VT S AR Wt i
HEL SR,

JEAAFAE B
NI AR L ?

DX A 9T 74 P i
JERAT IRk

AT R LI 3
IRELPNEEL T ey

o Nl b A 1 A%
TREL TR A RS

B AR A AN AR

L5

(GECEZNIN

JEHR AR HL B A T AR B S
s/ REVPAL F bR 25 LR BE
f ) AR B BEAT IR BE, AR
PR EUG I RGBT BB IE
Ui FCTE S A AR R R i Y

A

S ATHET

IR Ja 1A
SEIE AT IR B A

XD A AT AR EAT | |
AR 5 BE AL SiHEATHE

§oA s |—

[ 4 R3PSk AR

Fig. 4 Governance processes of substation
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Table 1 Simulation results of DC bias in each substation

Ay IR BUEMNEE MRy MuBfr PPERAR
MR A WRVA km Jhw/v - ERERVA
1 220 0.24 12.49 12.21 9.58
2 220 0.72 13.38 10.61 6.92
3 220 2.14 50 0.56 -2.32
4 220 048 20.55 3.89 -2.02
5 110 048 24.47 2.48 -1.83
6 500 0.33 3562 1.0029 -1.47
7 110 0.75 49.29 0.57 -1.43
8 110 0.17 27.7 1.8 -1.14
9 220 0.26 35.26 1.03 -0.99
10 500 0.33 28 1.76 -0.83
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Table 2 Iterative calculation result of DC bias treatment
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1 0 1 1 0 1 0

2 0 1 0 1 1 0

3 0.462 0.538 0.666 0.334 0.668 0.332

4 0 1 0 1 0.948 0.052

5 0 1 0 1 1 0

6 0 1 0 1 0.61 0.39

7 0.239 0.761 0.678 0.322 0.679 0.321

8 0 1 0.807 0.193 0.804 0.196

9 0 1 0.937 0.063 0.94 0.06

10 0.075 0.925 0.387 0.613 0.313 0.687
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