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ABSTRACT: Power grid topology identification for large
power grid trajectories is of great significance for information-
driven large power grid operation situation awareness and
intelligent control. Firstly, based on the principle of power
balance and power flow constraints, the identification of
power grid topology was reduced to the problem of seeking
the global optimal combination of box and ball. The idea of
power grid topology identification was given from a new
perspective, which simplified the complex process of
traditional power grid topology identification. Secondly,
according to the power flow balance characteristics of bus
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nodes, a mathematical model of power grid topology
identification was established, which improved the efficiency
of power grid topology identification from the perspective of
global optimization. At the same time, the voltage loss was
introduced to overcome the non-uniqueness problem of power
grid topology identification. Thirdly, the immune intelligent
algorithm was used to solve the model. The algorithm
effectively maintained the diversity of antibodies and avoided
the premature convergence problem. Finally, the proposed
method was tested on IEEE 39 and IEEE118 bus systems to
verify the effectiveness.

KEY WORDS: new power system; power grid; topology
identification; immune algorithm; information-driven
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Fig. 1 Identification problem of power grid topology
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Fig.2 Transformation of power grid topology problem



F44t F1H

K B OB R 127

RIS P DR PR R, R EEEAT R
PR BRANE T AT M SET5
ANEREGIJE R, BRGNS 2 A
AF. BTATE G I RENRE, F40E
THNRBUEZ A BEEIE T % . H ra36 1h 4
FA R ] R A N SR BT RN EREUE 2 A
HaXHE IR, DAL 4 W T A S AR A AT
4 Ry e AIC e o 30 X B R AT SR AR, RIDRT
(EEEILEN S 1R
1.3 BRI A R AR
1.3.1 Hire%k

AL UNAEAN G T N ER BB 2 AN 28 0] B Fi )
LA &7 28 (LS R /N DA v I $h 454 R
M B 4 R e AL EL b, I H AR RO

min F= " abs( > XY, ) )

b FARTH ST AXE AR, B & REZ
RN NLEE A NN RS,
EDpT A K HEALENDI R . AAHFEDIR . W
WA IR T HOAPNRIN&EETERS,
BIBFR ARG, ie Ny X Ro/Nekifi i8uE, BN
DNZAE,  FH T v S % B LV i S BRI AE TE )
R, PSR, E IR R AT
&R, BAESSE, R AT R
HUNEThIhE: Y, h0-1788, Rn/PekiS5&E T
MIHER AR, Y,=1 &R PRIEBT&ET), ¥,=0

LT/ NRiRET & T ).
132 Zf%At
ZIRMEIT
(1 0 0 0]
01 0 0
_ 01 0 0
Y=[Y,-]-]N v |0 0 0 1 @
L1 0 0 04,y
ZY[/_:l ) ieN (3)
jeH,
Yi+Y, <1, 1<i<2k-1, jeH, “
Yij<qj ) jGH,- (5)
Sq-M qe (o) ©
JjeH,

g, NO-125, ¢,=1RRRjPIENE T

ﬁm%%ﬁﬁ$ﬁﬂ%ﬁ“m%~A%¥
B — AR S N — MR
ﬁm%ﬁ?ﬁ~¢iﬁimmﬁXWQﬁﬂ~
&1, BIFE =43 LT AR R [
— /MBI A b ﬁ@%ﬁiA$ﬁwﬁﬁMQ
AT, WEAThRIT AWM EER L .
ROME THEE TR M, BHEMEELET
REE A M.
1.3.3 T HL R ASURE ) F I P — D 1R

5 ) FH 92 5950 AT o W 0 3 FAR T R
ARES LA ME— LR, Wi 3 a-d RS
a-b SR . EFXPZI R, A SCHI N R RS
LM — P 4h,  H R ARE TS AR a1 3 TR

EWHEESFE  AU,=U, U,

U,

Ca

U,
@ R
N
3

S~ \\\%«JHJEEJILK
o N, AU =U U

~
\*i Cad ~Ca ~Cd

~
(AU, )T~
% ~

o - o e S ~
U, TSR el Y U
® o
PO, AU U Uy, d

B3 BT o ERFERIR A — R R

Fig. 3 Solution of topology non-uniqueness problem

based on voltage loss
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Fig. 4 Feasible solution of network topology
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