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Fig.1 T-type equivalent circuit of

single-phase transformer

TE T RESEPR A, %5 8 2 i S BT R, + X,
RIS R, R NN L, =0, WA 1, =1, &l 1)
7S B AR B T £

U,-U,=U,=1,(R, +iX,)+L(R,+iX,) (1)

T 1, =1, O TR Ar B R BT 2, PT37R0A -
Z,=(U,-U,) /1, =R, +R,+j(X,+X,)  (2)

3 (2) A5 25 5 1 Kl 3 B Sk 728 R 4% 174 S [ H BT
{8, e 5 B HL TIN5 GEEH B RS A & A G
HEM LR, ARG IE R W B s bt ds
AABRSEAR/INCE T BERAH ) 5 2478 AR A
—E R B G AT B, A A X (2) 15 2]
P B HL A A 25 A A U

TR RS T =R AR R A%, inAE Y B 3%
FER LA, A AT LA AE ae R 2 R 1) e L LA
V'3 IR AR FA 2 30° TR E]
12 BUMNUERENTE

St I BEL BT R 7R BT SRS T8 e — . kil
HL RS A HL i B R B . FEBLIZ N F b RS e
BATEE A N BIERES . BRSSE R s T 2
S RN i e B2 R A NG R A B 7 W [ 41
SR ZE R, LR T e B RN, R,
B R P T ARG Bt 23 32 B0 R 2 1S A X A
SETELR S B BH AT AE SC PR rh MERR A i i
Jr B o SCERL1S 1400 1 7E R B H b S 8O R F
FETE 1 25 P 22 (R A0, 0 15 2 e ™ EL ISP A PR BT 3
AR ZZIRE] T 3.25 % , X 23 W 58 41 AR W i s 174 ] W
T RO AT . SRR IR, A SCHR A A
TN 15 2 0 AT R A O[] PN A8 A /ISR AR 1 2 1S
TN BRI R 2 A B AT R

FRAE SCHR [ 16 ] AOBFSY , B AR B & 152 25
B F R MRS R RE PR 22 v,  RGLIR 2 s, LA IR
A TAE S T ) OV s 22 f, A, v e SRy s ]
R FR s TN AR i EE U, U, 1 T DLRIR R
x 4o +s, +f B, Hx, h U, U, I W ESZE
PRI I A8 i g 1 — R A R 22 U, T — Al v
Tl B ESAE A ARIR A

Uu,=U0-U,=U;-v,~-s,—f,

3
IL=I-v,-s,~f, (3)

Horr, Uy 9 R AR AT B A — L O o TR
(E T34 0 0 PR T 2 5 0 Dy P L L TR I AR P —
IR 50, ., A1, 205010 DA R s 22 0 PR B AT R 22
R GLRZE R 22 50, s, R f;, 3500 24— YO HRL 3
IR R BERLIR2E | R iR 22 M i 22

1T SRR A TR 22 AR R N s 47 i i R v
SR, EE S R | A A ERR A K R AR
TE R (R R E] A, X 2B SRR BRI AR AR /D
e, X T Rl — 5 LGS I 5, 7B R AR I ] Py RT IA
NHZRGERE s, R 22 f, TRFE A o Tl F
P 2 A BERL IR 2 o, A 5 o0/ N H IS E— R 0,
PRI T L2228 S A 5 R R AR N T PRy 0 BB 2 241
— A R s B — A R R o B R U U
15 U Usy T, W — 00 R s 2 A — Y F 37
(8 SR AT 73 3 R

{U‘“ ~Unms ) (4)
I,=1-s,~f,
et
I,=15-s,-f,

Hrp UG=U -UU0,=U; - U,
H T H T RS LR S TR B B i = D B Y, 2 2
UCRAE TG R 22 1, — 1, = OB AR (DA
Uy-Up=U;-Us=(1,-1,)Z,=(I}, - 1},) Z, (6)
BRI, A5
U]*l - UI*Z _(U;I - ng)
Z, = N ;
1;1 _Irz
K (7)Y Z SRR s i (B T AR
Yy (HEEES b SRR R gs — kA BT
L FL AR T A A (R AR A 0 o AR AR (7)1
SA T e s BEL AP b 42 A0 B i i 4 =X (2) 1 5
AR SE A HERA X 2 R 2 () FE—E R BN T
DU 15 2 X TR 25 SR T4, AR AE R Sk Ay
Bk
2 AU-L BB ES i R EBUH %
21 EAXFEE
TEE 1 I 7R B FRAH AR e 2% S5 250 B b, AR TR AR
Uit 1 — A %) R R 25 R0 — U N R 9 348 P A3
B R IE A s, B
Au(t)=u,(t)—u,(t)=AU cos(wt +6)
i, (t)=1, cos(wt+¢)
Hordr, Au(e) B, (2) 53 50 R A8 e g — O He, o 22
I — U0 P 3 ) B (L 5 0,y (2) T e, (2) 535310 R 2 TS
YR L S IR (L AU R, 53590 R A A —
RN F, S 2 R YA F G ) A 6 N o 3 ) Dy
— RN L 2 I — U I ) R0 A A 0 S A

(7)

(8)



g8 AR IO S U R 0645 3BT 1078 B e LA T B AR A 7 oJ

A = AR, R ) S8 T 2, AT A
FH I SEOTFER

(Au) L i Au

(av)” 17 LAU

TEF RIRABAR R, X sin? (e-0)=0 B, 2 (9)
FRMSEOTR N — A

AR R AR SR R A AT M L AL T Y LR
SHOR AU TR BRI AU - 1, B0 s
W o SCHRL 1T T a5 B S T AN R 2 7R g e i Xof
AU- 1 BB R 52, 45 5 R AU - 1 ] e AR 28
RUR RS N R T AR AR, DRt 38 2o Wi
AU -1 0GB R AE (R A il | 1w B e #A B 55 ) 1)
ARA ARG H AR et T B & A 10 SR 2 I B A
22 AU-I1 T S5ERBERPXR

3 (2) s By J B BHBT A AT LRIR 4

R, +ix,|=Aui, (10)

FEAU -1 b B O AR AR 14 d5 (B 50 531 oy
1 AU, R AR A AU -1, B0 b 9 5080 vl DA
J S BT BB, an P 2 s o AR a R D 353 R
AU = 1, B0 i 15 (%) B A Sl 1 1725 B ARG T3 ) £
A, RIS A Al i e

cos(p—0)-sin*(¢-6)=0(9)

-60 - : - :
~800  -400 0 400 800
i/A

B2 AU-1#TEE5ERENRXRREE
Fig.2 Schematic diagram of relationship between

AU-I, locus and short circuit impedance
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Evaluation of power equipment suppliers based on intelligent mining of
electric power dialogue text
WANG Haiyao', WANG Huifang',HU Junhua®,XU Jiquan®,LI Jianhong’,HE Benteng'
(1. College of Electrical Engineering,Zhejiang University, Hangzhou 310027, China;
2. State Grid Zhejiang Electric Power Company,Hangzhou 310007, China;
3. Zhejiang Huayun Information Technology Co.,Ltd.,Hangzhou 310012, China)

Abstract: Currently the satisfaction evaluation of power equipment suppliers mainly relies on manual statistics
and index calculation,and its accuracy is greatly affected by evaluators and evaluation contents. The dialogue
text of the electric power service platform is used as the research object. Taking the dialogue text of power
service platform as the research object, the evaluation model of power equipment supplier based on text
mining technology is established on the basis of expanding the entries and attributes of the existing electric
power ontology dictionary. Firstly,the next sentence predictive analysis method of single-round dialogue text
based on BERT (Bidirectional Encoder Representations from Transformers) NSP(Next Sentence Prediction)
and cosine similarity weighted is proposed. The dialogue interruption cross-handling process and supplier
identification rules are established to realize theme induction of electric power dialogue text. Then,considering
the complexity of the semantic sentiment of the dialogue text,the dialogue sentiment analysis rules are pro-
posed for establishing the supplier evaluation model. Finally,the accuracy of the proposed method is verified
by an example. Results indicate that the evaluation of power equipment suppliers based on the intelligent
mining of dialogue text is feasible and effective,and can be used as a useful supplement to current evaluation
methods.

Key words:electric power equipment;intelligent text mining;dialogue text;next sentence prediction;sentiment

analysis;supplier evaluation
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Online detection method of transformer winding deformation based on combined
analysis of short circuit impedance and AU-I, locus characteristics
LI Zhenhua'?,JJANG Weihui',YU Caiyun',CHEN Xingxin', LI Zhenxing',XU Yanchun'
(1. College of Electrical Engineering & New Energy,China Three Gorges University, Yichang 443002, China;

2. Hubei Provincial Key Laboratory for Operation and Control of Cascaded Hydropower Station,
China Three Gorges University, Yichang 443002, China)

Abstract:In order to solve the problem that the short circuit impedance method cannot identify fault types
and that both the short circuit impedance method and the AU-I, locus method are susceptible to the inter-
ference of equipment measurement errors, an online winding deformation detection method based on the
combined analysis of short circuit impedance and AU-I; locus characteristics is proposed. The principle of
online short circuit impedance method is introduced, and a calculation method of short circuit impedance
based on the short time invariance of measurement error is put forward to reduce the measurement error.
The principle of AU-I, locus method is introduced,then the online detection steps and criteria of transformer
winding deformation based on combined analysis of short circuit impedance and AU-I, locus characteristics
are given. The effectiveness of the proposed method and its accuracy considering measuring errors are verified
by establishing a transformer simulation model. The results show that the proposed method can accurately
identify transformer winding deformation faults when considering measurement error,and has the advantages
of live detection and fault type identification,which improves the identification accuracy of winding deforma-
tion fault.

Key words:power transformers;winding deformation;short circuit impedance; AU-I, locus;online detection
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Fig.D1 Comparison of AU-I, locus between before and after normalization
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