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Fig.1 Schematic diagram of uncertainty reasoning
machine based on cloud model
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Table 1 Recorded data of part faults before pretreatment
, b R N v T I
i A A (o ) ;

H, CH, GH, GCH, GC,H,
IEHRi81T 14.67 3.68 2.71 10.54 0.2
E®ET 7.50 570  2.60  3.40 3.2

IR #A 160 130 96 33 0
LA 4 120 120 84 33 0.55
rhiLa A 300 490 360 180 95
PR AT A 1270 3450 1390 520 8
T R 86 110 92 18 7.4
TR R 766 993 665 116 4
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Table 2 Recorded data of part faults after pretreatment

- R
2 CH, CH, GHs  GCH,

IEHIEFT 04613 0.1157 0.0852 0.3315 0.0063
EH BT 0.3348 02545 0.1161 0.1518 0.1429
fRiEEH 03819 03103 02291 0.078 8 0
fRiEEH 03356 0.3356 0.2349 0.0923 0.0015
LENTEUR 2 0.2105 03439 0.2526 0.1263 0.066 7
iR 0.1913 0.519 735 0.2094  0.078 3 0.001 2
o T A 0.2774 0.350 99 0.293 56 0.0574 0.023 6
e i 3o 4 03011 03903 0.2614 0.0456 0.001 57
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Fig.2 Cloud model of characteristic gas before
and after data pretreatment
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Table :i Weight values of evaluatjon indicators e i i, CH, H, L, O,
R RGE( || SRS AR %247 0.0423 00898 00110 0.097 00513
H, 0.232 C,Hg 0.262 RS 0.0198 0.0619 0.0555 0.0350 0.038 8
CH, 0.161 C,H, 0.200 PR 00774 0.0942  0.1285  0.1203  0.061 3
C,H,y 0.145 ERH 01087  0.0815 0.1377  0.0317 0.0150
o Ay . et e B JERH 0.0463  0.0260 0.0207 0.0102  0.0100
A A5 (5 TR BT IR A X A [R] g e RAEMCL 02045  0.0411 0.0343 0.0473 0.1814
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Table 4 E_ of improved cloud model

E

AL H, CH, C,H, C,Hy C,H,
IEH# 04194 02056 0.0940 0.2408 0.040 3
R L 4 03422 0.3848 0.1765 0.0701 0.026 4
R A 0.176 4 0.3070 02852 0.1788 0.052 8
[N euR 0.1759 02604 04700 0.0782 0.0155
JRFR R 0.8339 0.0868 0.0325 0.0467 0.0100
KRB 0.5118 0.0838 00779 0.0519 0.2746
A BETICHE 03793 0.1430 02042 0.0268 0.246 7
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Fig.3 Cloud model of characteristic gas

0.6 07

in normal operation state
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Fig.4 Cloud model of characteristic gas under

low-temperature superheated state
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Fig.5 Cloud model of characteristic gas under

middle-temperature superheated state

CH,
/

02 04 06 08 10
S A B
Bo SRIHRETHIESERRE

Fig.6 Cloud model of characteristic gas under

high-temperature superheated state
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Fig.7 Cloud model of characteristic gas under

partial discharge state
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Fig.9 Cloud model of characteristic gas under
high-energy discharge state
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Table 7 Comparison of diagnosis results among three methods

. o TR FI WA S 41 THERNFIB %/ %
JINN ’
S BV Tpn e ofambnk | AxhE | GBCHiE O ZHRE | ASONE
IEH 21T 41 30 37 37 73.20 90.20 90.20
(ERITBuEr 48 35 46 46 72.90 95.83 95.83
R B 83 60 69 74 72.29 83.13 89.16
e T B 528 478 502 506 90.50 95.08 95.83
JR 88 66 74 78 75.00 84.09 88.63
fIRREAI 160 142 147 150 88.75 91.88 93.75
[N G 352 305 306 311 86.60 86.93 88.35
it 1 300 1116 1181 1202 85.85 90.85 92.46
<D 3 N 86% L FHH] 92.5% ,500 ZREAZ J5 , HER A
tj;j 90 Wi A ETE 92% M, AT T, ol R = PR v X
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Fig.10 Comparison of accuracy rates among three methods

with different data sample sizes
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Optimal management system of hybrid AC/DC microgrid based on consensus protocols
HE Hongyu' ,HAN Bei', XU Chenbo®,ZHANG Lijun®, LI Guojie', WANG Keyou'
(1. Key Laboratory of Control of Power Transmission and Conversion, Ministry
of Education,Shanghai Jiao Tong University, Shanghai 200240, China;

2. State Grid Zhejiang Electric Power Corporation Research Institute of Economy and Technology , Hangzhou 310000, China)
Abstract ; Considering the high penetration of distributed generations,the power management of hybrid AC/DC mi-
crogrid is necessary for coordinative operation of distributed generations. Aiming at the insufficient robustness and
flexibility of centralized optimization,an optimal management system based on the consensus protocol is proposed ac-
cording to the characteristics of hybrid AC/DC microgrid, which takes the minimum cost of controllable units as its
objective, sets the incremental rates as the variables of consensus protocols,and allocates the power among controlla-
ble units based on “consensus + modulation” algorithm. The droop control adjusts the parameters based on the local
information to maintain the system stability. The simulative results of a typical hybrid AC/DC microgrid show that
the proposed system, with good transient and stable performance, can allocate power economically and depress
voltage and frequency fluctuations quickly.

Key words: hybrid AC/DC microgrid ; optimal management ; consensus algorithm ; droop control
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Risk assessment of power transformer potential fault based on
cloud theory and entropy weight method
XIONG Weihong' ,ZHANG Hongzhi® , XIE Zhicheng® , HAN Xionghui’, LI Zhengtian® , LIN Xiangning’
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Engineering and Technology , School of Electrical and Electronic Engineering, Huazhong University of
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Abstract ; In order to identify the potential fault risk of power transformer effectively by making full use of the infor-
mation contained in the large amount of samples,the oil chromatographic data of power transformer and fault types
are mapped by adopting the cloud theory method ,and the cloud distribution models of different gases under different
fault types are established,based on which the fault cloud knowledge base is set up. Meanwhile, the weight coeffi-
cients of the indicators for gases in the oil are determined by introducing the entropy weight method and the calcula-
tion method for potential fault risk of power transformer is proposed combining with the membership degree of cloud
distribution. The distinguishing-positive rates under different amounts of training sample are compared , which verifies
the ability of the proposed method to learn data. The validity and superiority of the proposed method are proved by
comparing with the improved three-ratio method and the existing cloud theory method.
Key words: power transformers ; data mining; potential faults;risk assessment;cloud theory ; entropy weight method



