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ABSTRACT: At present, the research on partial discharge of transformer usually adopts a single partial discharge detection
method to monitor and evaluate the condition of transformer. For the transformer with relatively complex structure, such
detection technology and algorithm have false detection and missed detection, resulting in unreasonable transformer condition
evaluation and poor engineering application. Therefore, a transformer condition monitoring and evaluation strategy based on
partial discharge information fusion is proposed in this paper. For the same discharge power supply, the transformer operation
state is evaluated through the information fusion of three partial discharge detection methods: ultrasonic, UHF and
high-frequency current. At the same time, in order to overcome the decisive influence of subjective or objective factors on the
evaluation results, this paper uses the combined weighting method of subjective weighting and objective weighting to obtain the
comprehensive weight, and uses the matter-element analysis method in extension to establish the transformer state evaluation
model and correlation matrix to determine the evaluation level of transformer operation state. The example calculation shows
that the method based on partial discharge information fusion can reduce the uncertainty and subjectivity in the evaluation
process, so as to obtain more reasonable and objective evaluation results.

KEY WORD: Transformer; Partial discharge; Information fusion; Condition monitoring; Evaluation
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Fig.1 Overall system block diagram
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Fig.2 Partial discharge detection information fusion

structure

A INAL TR B Tl
W7, ACA R R T 4
B RESLI 3 RO, B
AP 3 /M BRI SR AR 7
e G RRRRETRE.

A AR WA R L AR T 5
T ORI, W 3 FR. T
U T L s W B DA
MYE RN, AT VPR 222 IR
RN T M E L)
BRI IR A VAL . AR 2 SR
SRR A B AR, B
e A BT TSR VR 4

T ERR IR AR E R E

fffffffffffffffff

T ERRIRARE
BITHFRXIS
WEH

GL% G
(FEXRR) (EXAR)

TS ITIREA IR

HERENE

TR
WETNFR

B 3 TERKSITE R G EE
Fig.3 Structure diagram of transformer condition

evaluation system
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Fig.4 Transformer condition evaluation index system

H T JR) BT8R RE B T S WA e 3R ATIR
&, AICEEAS VAR TR bRIE AR SO
TRARE VAL, T PD AR AR R
ey IRIREFSR, PTRLERUBONH LI 3 Ff PD
Ay A0 Al — R HEAT A, R G A AR A
FOATINZ RT3 ELCH Y R AR BB AR bR
BRI, PD B AR/ PD
FITBCRL O 8 G RHISE R FEAR K, 40 R PD

_3_



2022 S EH BN LRSS FES R CE

TR ORI 8] A TR B %,
LIRS, PR A R
PR, T AU Je F8 T80 P ) T8 P R R S FL P B R
UEAEGAT RIS RAF A5 FE IR &, 8
1L 3 F PD ALINTT IR U E &SP TR
FAIAUEE K/ 56 O AR T g B AT RS A -

4.2 REFRX 7

X AR T BB AT IR 70 RS VP A o 1Y
IRy, EFEARAR LS RRS KRN L RE
NG BHEYE RISt ST . SR AR SCHR 45 4%
XA Fr e 1, RIS RREAR, &H
gtttk (EA AR IRESAF S 0 J5 T, AR SEH)
“RAER]” CEEARIR, RPRZARI 3 NPIARE,
“CERE” M CARERRT, XA T BRI 5
TR, (HRAREE B P AR S SIS ATIR
&, AT RS EFICYEE . 5T
PR PR, RIEL O ~ 100 7345028 Hs 2 1
BAPRES, HREMITEZNARRER, ARETE
A AR AR B T AT L2 A PR, AT
MRYEAL s s IS AR AT 4EB B PE.

AL 22 PSR 2 RN S R DU AR T 4
IBATREHATELRI 5y o WAL RAFMFHR AR
HATTACEE, AT 7 A FEVEAS FR bR AN
ANFS SRS A IR, X T PR R AR R A
BEAT 7 IH— AR E . RIEZ XSRS 1 min Y
SRR IR R B A AE IR, R EE SRR T
938 5 ANEEG, ARIEFETR R 2 A T A His AT
WSER, FrAR LSRR RS BRI 54
E, MR PR,

* 1 BEREITRESITFNRE
Tab.1 Evaluation criteria for transformer operation

status
FabRIXA] PG TR X pee i
X1 X2 X3 Xa X5 Xs

5 005 01 005 01 005 01 IE¥E(T
X843 015 02 015 02 015 02 #EHEE

— & 03 03 03 03 03 03 itklgeE
[ 05 05 05 05 05 05 RkkaE
T 1 1 1 1 1 1 LB
(1) BHE&HELT “RF7 RE, BEWERE

B IS U AT Fa AR e IEH Ya e, e

EHBL, RRASEELTIERRE, Wi, &k
Fe ] AGREE I HEAT

(2) AL T “RUF7 RS, BRERE
WIEIUSAT R b i S EL B I FHE I I
Zf), BEIAZ AR Ab T IEHIRES, (H R NHE G AZ -

(3) kAT 7 R, HRERZE
SIS AT IR OB IR W {E,  (ER IR S
EAMEFF AR L 45iatT, U5 IEF BTk
&, HENIEERETR,

(4) AR aRAb T “dhE” RES, BRERE
s LI TR O IR E, B RITER
{6 O A SR BATIE R 152, Ui, ARk as
LAY RIS AT — B a], (2 R Se Vi alis
75 P ARDR PRz HoReAZ, B 1k L ™ e

(6) LA T - E R R, BWE
SRR S B HBAE I, B TR
DGR S, B, AR AR RAZ AL B AT A
1B, B AR,

5 BTy ENEES[RESITEE
BREX
5.1 ZRESHITHITEREE
MTCo ML R R X R “ 4. FHIE
HEH” 3 MCERMER, WEPENFEYLE N,
HAFIEIE N ¢ FHEREMEIC A v, AJUHAF =t
H R=(N,c,E IR PR R ATT, FRAY
JGo A, vl N A cH#fiE, iefE v=c(N), ¥t
S RGEHIEYIC. AT e, —
NHRYIA ZAFE, WEREY N LLon MRHIE
C1,C2,0e,Cn AAH BT FEAE Ve, Vo, ... Vo FHIR, WIZR TR A

N ¢ v N ¢ c(N)
R = G v, _ C, G (N) (1)
Cn Vn Cn Cn (N)

AN (UT). R I(UHF) it
JL(HFCT) R AR HELRSEIIN 34 T THI A 28 s 25 3EA TR
SV, BT DR R e R R

[JRHE(PD) o (UTHHRED) v, |
¢, (UTIHE &) v,
C(UHFBHIED)  va | (2)
R= )
¢, (UHFIER) v,
s (HFCTTRUHRIREL) Vs
Co(HFCTIAHIE) v, |

_4_



D
201%

2022 Erp [E L LRSS FE 2R E

5.2 TERIFN X B R B AFITIEFTRE

RIRPR AL R R T B S
P o &R, EPRIS R — i v 54
Vpii=[apij, bpii] AT 88 vgi=[cqida] AL R R . @IT
KEREREL, 1T DLUE BRI CRE, FERER M A
A5 P RAN R PEAN S 4 1 Xl o

W R v B2 MU I B B8 e SORER, )
I AT = — 5 vi 1) vpi=[agij,bpii] 71 Vgi=[Cai il 1
BRI

a,; +b| b, —a.
PV V) =V ——> o _ O
C-+d-| d.—c.
V.,V.)=I|V, — al qi | “qi qi (4)
p(l (]I) i 2 | 2

K p(vi,Voil) N AL Vi BIZ BUSITIEE ;s p(viVg) R
Vi BRI RE
Vpii=[aij, bpii] A5 E SUM
‘:‘bmj"apu‘ ()
AR R #ISAT RSV AT SN 28§ NP TR
FRRT 5 | INPEI S SR R T LRI A

Wm

_p(vi'vpij)
e V. eV .
|V I| | "
k.(v.)= P (6)
Vi
PV, ’Vpij)
Vi & Vi
p(vi’vqi)_p(vi’vpij)

s k(i) ——FORFREIICIESE | MR
T AN TR ARSI
H A3 R 8IS AT IRES m ANV FRARTE n
AV N S8 E R AR R A«
Kﬂ&&mKrKn 7)

PR A BT ISR AR FE MR 5 R E
FERE 5, BRI A5 238 IS g 1A T RS VPN FE R 9 -

H=0-K (8)
Xt o NSRS AR R, Hrh
0= W) Dysp " " Oy " * Oy (9)

() cogsi 25 1 MR L2 UWER AL,
R 25 F OB E I KA S SCHROR A E AR -

@
w . =—3 3 (10)

gsi — m
ZWMG
i=1

A0 H wgi 25 | MR T WE, wsi #F i
AR AL

Rt ARAER 1 &) ~ A0)rTH, FEVEAY
FREH B, 355 jAIRERR, WA S SIE4TR
ARETE | IEL.
6 ScITMi

AR SCAE S 3 4 A 1 JR B TS s S
5 o MR ZE AR R R, M
Rl e s R Ay O Heidk
AR, G SEEG R EE, UERE R RS R

5 RSNy e B AR I SRS DAl 4 2R
CIEIETS

Bl 5 FERMEANSLETE
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platform
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