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Study on Partial Discharge Tendency of Knife Incision Defects in 10 kV XLPE Accessories
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Abstract: The defects of cable accessories will seriously affect the safety of the grid, and the characteristics of par-
tial discharge in voltage withstand test and operation process have important research value. This paper focused on
knife incision defects divided into 2,3,4 mm annular knife incision defects and 3 mm vertical knife incision defect. Long
time monitoring partial discharge of defects is used. Statistics on the partial discharge characteristics of defects at dif-
ferent time are counted. Trend diagrams and spectrum diagrams are drawn, and the differences are interpreted physi-
cally. Test results show that partial discharge of knife incision defects starts with the surface discharge and turns into
electrical tree discharge and breaks down. Knife incision defects with different depth and location will show similar
electrical tree discharge before breakdown. The deeper incision is the more surface discharge effects on defects. Ver-
tical knife incision defect is more likely to evolve into electrical tree discharge and breaks down in a short time.

Key words: cable accessories; partial discharge; knife incision defects; PRPD pattern
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Fig.3 Breakdown diagram of 2 mm deep

annular knife incision defect

NI 4] LE H A 2.5U, 5, S 24 50 B — B H AR
SRR, AR il H AR SR A T ) A A K, e ) Y
SRR BRI O — 8 BUE IS R, I B it R ke A
ZF R IE R A R R R i B R
Fp JA (R T30 i R T IE R R . 25 2.50, 1)
35U I, 1B R B i s iR ik T 250, F
RS HABCHFE , T 8 A Y T L i 7E 3.5 U B
AR EFF, BHAE 90 min A1 150 min ZbA P4 5
W, 7F o 28 1 B J s 20, I B2 TR ) S 2 e s
A 2RI S RSN . X TR R 4 TR 2.5U B 3
A LA T ) s T IR R R B AE o 3 R R
3505 , B JE A s v B A R AR T R SR Y
HE R T I H T A R R T R e, A ] — R
IR LB SR 27 = W N s 2 o1 S 2

100 -
; AT
80F 25U, 1350, —— R
Q :
60} . :
= z J\ A
= 40l i\ N
AT AR
B ogof e N
0 40 80 120 160 200 240
i 5] /min
(a) TR A
300 .
= L2501 350, ——12F
s : —— G
200
~
‘ \ . ;
i > " f
5100 k\\/ . /
£ A\
'\.,a—a\.
0 40 80 120 160 200 240
5] /min
(b) BB EE AR

B4 Y12 mm TRELBE R AT E
Fig. 4 Discharge trend chart of 2 mm deep

annular knife incision defect

2.2 INYIERE 3 mm JRERPA

ZBRIETE Us(8.7 kV) F RS S, R EA

JE PDIV=12.6 kV, FFEZE 17U 4710 K 1 h, FHEE
25U AT RFEET e 5 ey e Wil () 25306, A etk A 7
4 h I H )R # i A, TH R 2 3.5U 4k B3t A7 it s
5 R R PSS . 7E 91 min JE AT % R
J WL v A AP R AR B A LRI 30, K H 2 61 e
W E Y] TR ANA KA 8 mm JEHI K 5 mm A
(R R A J BT UL AT 5, JA IR 30 P4 8 B 3 X 3

-

B 5 I3 mm JVRERFATEFE
Fig. 5 Breakdown diagram of 3 mm deep

annular knife incision defect

Xob 1 s B R R AT e AR B IE 6. A
P 6 ] LUt E 6728 J 41 X ik i B 7R 2.50, T B
IR 248 T [, e 23Kk B — R ASE RS, TR
IO F) 3 P R A RS SR B N B R e, AR A
W B ) B (B AR A A 4 W e B B o Y it fin v, s
ETFZ 350, A R AR SR RS S TR, S
T 2508 FFRAS o ~FE I B A R A T e R/
RBE K NS TR, IS et n i 2R Br
B BTt AR R HAE T F AR BT 30 1) Fie KA

50
——E :
L)40 I R A 2.5UDE3.5U0
=S ~e. s
o 30 \ i/o .,/“/
S oA
B 20+ '\ ,\
B e A
1ol "~ \..._:/ wd
0 60 120 180 240 300 360
5[] /min
(@) “PH4 kit

3000 ,

. s“)

7
)
o
=]
S

ﬁﬁz%_iﬁi/ w
'{

L

7

0 6IO liO 180 2410 3(I)0 360
N 1] /min
(b) IR R
El6 IAY]3 mm JIRERFEAFEEEE
Fig. 6 Discharge trend chart of 3 mm deep

annular knife incision defect



- 168 - 201847 A

Eudz

54t BT

2.3 IAYIERE 4 mm JRELFE

2 BRI R TR 4 B R PDIV=3.8 KV, 1 34 43
B A, R RS T E 5 KV R RD G 2 B R
S WL HL 2 A1 S AR T A IR AL, ¥ F B B
K FEFR Y RAN A BHAR A 1 mm (8 28 5 W 7,
SR/

BH7 4 mm VEETEE

Fig.7 Breakdown diagram of 4 mm deep

annular knife incision defect

2.4 HYYIRE 3 mm JIRERFE

ZBRBETE Us(8.7 kV) T RAF 5 , R LG
JE PDIV=17.2 kV , THE % 2.5U #F4 734 SE1 15 R i
W (A 2535, 78 111 min 5 40T 28, B R 5 ML 4¢
P A8 A1 70 R AR AT 0 IR R, o v B B A 1, 7
PIVIRAA BAEH 4 mm BB RBTR UL IR 8, H KB
HC 2 S HL T BT A O 8 mm , J BE IR PR 8 fi
I DX

E8 P13 mm JIRELFA T B
Fig. 8 Breakdown diagram of 3 mm deep

vertical knife incision defect

I 3 mm TR Gk B TR RS B P (2.5U0) B KT 9
H1 1 9 i) I AT LUA ) TE 28 J8 09 2 ik
R LG AN I R TR I BB TR R
Ly R IR BV A T R Y B K F o X TR
SRR )y | L NAR N PRI S C T e S
f4, J5 75 10 min P IE - J A9 0 R 2 AR ik i 97 o
Jil JF— B AR R RS o T E A R R A
Je iR, B RS AR A B .
2.5 BIVRGRFEHILLE S 54T

F R TAT 4 35 AT LA M A 4 I TR] g 158 R B0 T s
T, SR AR R AR TR Ak i 2, B R O A A
PETEAR R N R . W3R 1, 3R 0) 1R
& VIR B34, R R fh i TR B AR B A, T

100 -
i ——
o [ // N Sk
2 /
g 60 - / —* . e
_Ej —
% 40+ / \ = /
¥ —
20} =——"
0 20 4060 80 100 120
M 18] /min
(a) P H o
1200
o~ \-—./\.\-/
2 900 e
X
= —
B 600} — Sl
= N
= R
= 00 ——
0 20 40 60 80 100 120
A 1] /min
(b) B EE

B9 P13 mm JVRELFAMEFEFEE(2.50,)

Fig. 9 Breakdown diagram of 3 mm deep vertical
knife incision defect(2.5U,)

o 2 BB P A T S A A S N . O T R
PG , SCrp Xt TR i b Bl ) ) 725 £k 1 J Jic o R o
DAHEN LI 10, 78 7796 Bl Jm S v 1 0 300, il
HL 1 3 2R X TR B N Y SR TR, IR, 4
GE )2 AT B AR T S 2P S LA S AR Y TR
AR PN FL 37 e AR 7 B N T A R R, SR TR 4y
SRR B, F T A O RS, DR DA A v R I
A28 2% JRy ORI 5 v R /NSRS, BT e A Y R
NIV ) 4 28 4 2 JA R0 () R TR, , FLR I L i 45
KL, FA 3 mm TR GG PRPD & LK 11, 40l 11
V) 3 mm TR BREBE 25 0 B BEAH L, 0 i B B
PRPD i B h KBRAE Ik i 2 . IF HL % TR IR
A BT, L 3 T R R A7 R A 0T 0N 1 R g, T
2 JR O U F R A RRAI

FERC LR SE T — B i 8] I HL L 3k 31— 4
)5 , 276 J1IR 5 XLPE 48 % 1 28 AN i s A
I ERE TR B P 1% R RS Ak Pl U 19 2 T R T
BERIG I, e TR/, T IR B R 4 2% 2 1
FEL RS A I FL 2o 9 TR 3 22, LI 11(b) L () 7
K S VR, AR e &R K BN AL
FIRRBEA L E I 5 RN ) HE BSOS R, B
g2, I R G R 5 A T T TR TR Y
B, 46 2% 2 (R 4 BE AR I/, O H AR B
LB R R D



WS b BRI, 00 R, 2%, S 10 KV ELBERHR R IR BREE 1 R O AR A A - 169 -

F1 BIVRRIEHEEHHESHSIT

Table 1 Partial discharge statistical parameters of knife incision defects
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Fig. 10 Diagram of discharge evolution process in knife incision defects
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