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Analysis of Abnormal Line Loss in Transformer Area Based on Knowledge Graph
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Abstract: Providing safe and reliable power is one of the basic functions of a power grid company, and the line
loss rate is the core measurement to indicate the power quality and economic benefits of the power grid. It is essential
for a power grid company to find and cope with the abnormal transformer areas line loss in time. In recent years, the
emerging knowledge graph technology can clearly describe the relationship among entities and transform complex
natural language into unambiguous triples. Therefore, the knowledge graph can be adopted to determine the cause of
abnormal transformer area line loss. The knowledge graph of abnormal transformer areas line loss was constructed
according to the power data in the power grid information system, features of various anomaly causes were analyzed
and the criteria rules were established meanwhile. The method to determine the cause of the abnormal transformer
area line loss was established with optimization of the deduction lattice algorithm. In experiments, the accuracy of
the proposed method in the judgment of the cause of abnormal transformer area line loss is better than the grid
method. and it greatly improves the speed of judgment. The proposed method has practicability and efficiency,
provides new ideas for the application of knowledge graph technology in the power industry.
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Tab.2  Top three keywords for entities and abnormal reasons
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Fig.1  Classification diagram of the cause of
transformer areas line loss anomaly
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Tab.3  Judgment rules for abnormal causes

Al [= s
S HIBTH
o BRI LR T 0.5% %iRE L, (HH
JEART 78% 1E % TAERE
2RE —AH AR R e
AR HL R F I B R AT — S P A
P E ESi FLIL/INT 0.5% F e FLI , HLC A A
AR FR LI KT 5% %2 FL TR
Wk B85S 1 o 1 = o [ 2 M A
T 0.5% % 7 HL it
150 He = [ I A
WY AR RIS R AR AR
R EALA KL KRS & X P 4
P E%ﬂ&d& bR KA PR g
BFOCHR ARSI AR
ARIEH P T ZAR DL X E
N ARG T s E AR AR I AR FE 2R
& XAt 5 s -
pipd B0y, 500 m kA2 15 P 7 A AT
AR BANH
A RS B ME R Z 2 i
APAi KA AT B4 FE B I 15%

JIr BRI ) 65 DX S D DR 4 R TR VR
8RR IER A5 5 9 8 10 B S
JELEAT o S v 19 v a2 51X S D AT ) 7 S
FIFA VBT T7 3 | W0t e T AR ST 5 IX 4t e i

IR

v

DAL P 0 DRI 0 D0 25 ¢ ) W B AN R A SR SR 1)
L RN T 2
3.2 BREHRBRERERREFIHIRE

N2 3 R/ NI LR S D DR e A [ R
Mg R R A R P T AR R (]
FEAESESE T KRR b 58 5 O R LR — T
AL, BRI AR B RS R
o T S IR R L v, R R S AR
S IR AR RS ) S AL RIS .

= VS B T — R B I g Y A AR
IR HEE AL AR D C, ANC, A ANC, — h,
Ho,C,C CoREM N2 %
C,ANC,N(C.V--NVC,,)—h, 2% 4 K :
C,NC,NC, > h-.C,NC, NC,,, — h; 3) A7
TEC, NC, NCy— h, Flh, NC, N Cy— h, ]
HaIFme, N\e,NC, NC, NCs — he

PLTHE: CRAE R A9 L0 55 B RN 6]
FEAZ T AR AL AT, B 58 TR R/ N 3
TR A AR I ST 1Y, S B is R B A
IR IBABATIEAT RN . Zoad AR ULk J5 1)
Bk AR E 2 R, W 2 T LA 1 OR
[Fi] B9 /NI S D DL A 0 o A A R ) ) B b 20
TR, 0 SR Fie FROSE AT A9 S L IR B 3k £ 36
TR R T T A, R ) 4 5 S IR 0 ) DR
o ARG A D AT AR s AT
I, 2 S FI W AR B T g

1y TS AR H A0 Ay SRR 5 o (4 i)
2. FUWTES ARG A AR A (4 W)
3. NERICTEAE, MEIRREAE, LIS WA A

HREICS 4 H =
AR 14 FL S L O
PIESE

AR E<78%

T L AL <l S

WK

ARG 3

>0.5% 3 LI

AR o HL 3T
>0.5%% 5 HL I

AR

AR AR

Rl

R 67 A L 3T
5% HL I

il

;
i

i

WO G

HC A AR 67 4 11T
Ji>5 %% 58 HL I

72

P2 fee s s O e P

Fig.2  Flow chart of the optimized exception rules
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Tab.4  Quantity of major types of abnormal line loss transformers
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Fig.3  Judgment results of the cause of transformer
areas line loss anomaly
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Tab.5 Judgment results of the cause of transformer

areas line loss anomaly
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Tab.6 Measurement data of a certain transformer area
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