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Fig.1 Structure diagram of grid-connected DG system
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Fig.2 Harmonic circuit of grid-connected DG system
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Transformer fault diagnosis method based on information fusion and M-RVM

HUANG Xinbo',MA Yutao’,ZHU Yongcan'

(1. College of Electronics and Information,Xi’an Polytechnic University,Xi’an 710048, China;
2. Yan’an Power Supply Company of State Grid Shaanxi Electric Power Company,Yan’an 716000, China)

Abstract: Aiming at the problems of insufficient information in transformer fault diagnosis method based only
on dissolved gas data in oil and the defects of traditional evidence theory, a transformer fault diagnosis
model based on information fusion and M-RVM (Multi-classification Relevant Vector Machine) is studied.
Firstly, the DGA (Dissolved Gas Analysis) data and electrical test data are used as the input eigenvectors
of the diagnostic model, which can reflect the fault information of transformer more truly. Secondly, four
M-RVMs are used as classifiers to diagnose the faults,and the diagnostic results are transformed into the
evidences needed for evidence fusion. At the same time,the blue distance function and spectral angle cosine
function are introduced to correct the evidences. Finally,the improved conflict redistribution strategy is used
for decision fusion,so as to avoid conflicting evidence in the fusion process. The comparative analysis results
show that the transformer diagnosis model based on multi-source information fusion has higher diagnostic
accuracy than single feature parameter diagnosis and single diagnostic algorithm diagnosis.

Key words: power transformers; fault diagnosis;evidence theory; multi-classification relevant vector machine;

information fusion
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Islanding detection method based on consistency of quality factor under

different harmonic orders
DENG Cong,JIANG Yaqun,HUANG Chun
(College of Electrical and Information Engineering,Hunan University, Changsha 410082, China)

Abstract: In order to solve the problem that the harmonic voltage or impedance-based islanding detection
method has a large non-detection zone and the threshold is difficult to set,an islanding detection criterion
based on the consistency of quality factor under different harmonic orders is proposed,and the g-axis har-
monic current disturbance method is combined as a new islanding detection scheme. The computational for-
mula of load quality factor after microgrid islanding is derived. Since the inherent quality factor of load
has no concern with harmonic orders,the quality factors under different harmonic orders are consistent after
islanding, while the quality factor calculated during the grid-connection has no definite physical meaning,
and its value varies greatly under different harmonic orders. This characteristic is used to determine whether
islanding occurs. The feasible detection zone of the proposed method is analyzed theoretically,and the results
show that the proposed method can realize the rapid detection of small non-detection zone,and the harmonic
disturbance required to meet the calculation requirements is small, which has small influence on power
quality. Compared with the harmonic voltage or impedance-based detection methods,the proposed method is
more adaptable to the main network parameters,and its threshold setting is simple. Simulative results under
various load and line parameter scenarios verify the correctness and effectiveness of the proposed method.

Key words:islanding detection;harmonic current;quality factor;non-detection zone;grid-connection;consistency
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Fig.Al Simulation circuit of islanding detection

Mis% B

400 100
~ 300
= S
%, 200 ST 50
o S
100
0
0
1 2 3 1 2 3
t/s t/s
(a) L,=0.5mH (b) L,=1mH
30 40
= 2 < 30
B 9z 20
Qi 10 <
w10
0 0
1 2 3 1 2 3
/s s
(¢) L,=5mH (d) L,=10mH
— =3, h=5, —— h=7

E Bl £%BE. EHRREKSE

Fig.B1 Quality factor reference before and after islanding
ME Bl AT EAE H, DG FEW A [ 1 3 K b R OF (h) AR ZE S, T RAEINE G OF (h) 1 ZE4H
AN 2 B A AL P AR R A RE M, HAB BN, TR 1 ARSI R A I B I R AR



BifsR C

AR R Gk D33 5 T 1, B CL B . BERRL SSIR ARG DI R B BIFA AR 1, K
AINEET . SRR . RIS, DhEATLEC S B PCC AbHE (W F8 AT Be 2 FENA 1, HOME AT,
EIERA T AT e e . SEPs b, 2028 PEED SR Q8) 1 K, SR E TN OF (h) KAEZM, H
AR I/ 500 I, R AN JE 1 OF (h) 1

KA T KA AT
1.5 IntBME ~1.24 15 I RN1.27
10
B
0.5
0
t/s t/s
(a) P=3MW (b) P=5MW

Cl FRIRREGHMEINETH I, &

Fig.C1 Values of [, with different active power of photovoltaic system
5 & F A 5 R BE R, BIAFAE, A SCAEANH] R, BUE A3 5 N AT 1Sk 08, 45 RN C2 o i C2
AR R R S EOUF RIS T, BN, AT ATAS I X AR AN, i DLA SC R 72 75 3200 5 B D) 0 I & s 0 B A
i

13 15 RAIR D
KA I N1.25
1.0 T
A piE 1,29 =
~ ~
0.5 0.5
0 0
1 2 3 1 2 3
/s /s
(a) R=0.05Q (b) R=025Q
1.5
KA BT KA A
1.0 LdYENLIS In#{H490.97
2 =
0.5 0.5
0 0
1 2 3 1 2 3
t/s /s
(¢) R=0.5Q (d R~1Q

C2 AR FEE T 7,
Fig.C2 Values of [, with different grid side resistance
ISR TTE S LR 5 F SR I BOA 5 R T S 9 1 0T M SRR A SO S T i
X ] FhL R FH T R = A R UL S I PCC AN 34547 R R SRAB AL 2 190 15 5% 8438 ¥ #77E . IEEE Std 1547
—2018 ARAERE , FRUGEI S BRI SR E B 4%, P DLBOE W R S B ) i K AE N AIUE HUE Y 4%,
DI A R C3 For.



KA
Ind4{H 182

KA S AT
I8t N1.75

e
0 — 0 Py
1 2 3 1 2 3
1/s 1/s
(a) U5=0.02p.u., Us=0.01p.u. (b) U5=0.04p.u., Us=0.01p.u.
2 > S 2 N g 2
KA BT R

I N1.85 IndAf 91.43

II)I

L
1 2 3 1 2 3

t/s tls
(¢) U3=0.02p.u., Us=0.04p.u. (d) U5=0.02p.u., U;=0.01p.u.

C3 FREIERIERETH I, E
Fig.C3 Values of I, under different background harmonics
C3 R, EWTFAEBAL 1, I 13z, EREK T M 1, 5, 88T 3 e AR SR AN
SAIEEST, FORAATRIIX . BRI, 3 W SR AN 20 A ST S 7 AR I 3B 3 AN R R2 0




	202012028
	202012028
	202012028-1

	202012028_附加材料

