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Abstract

In the structural design of 35kV power cable quick-plug joint, the internal electric field of the joint
is mainly handled by the stress cone structure at both ends and the inner shielding layer structure
in the middle to avoid local high electric field intensity inside the joint, resulting in high voltage
breakdown of the joint. In this paper, the maxwell finite element analysis method is used to simu-
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late the magnitude and distribution of the electric field inside the joint under different design pa-
rameters of the stress cone and the inner shielding layer, and find the optimal solution for the de-
sign of the stress cone and the inner shielding layer, which is the best solution for the future.
Products offer design options.
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Figure 1. Structure diagram of stress cone of quick-plug joint of 35kV power cable
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Figure 2. Electric field at the stress cone of 35kV power cable push-in joint
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Figure 3. Electric field at the stress cone of the 35kV power cable push-in connector
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Figure 4. Electric field at the stress cone of the 35kV power cable push-in connector
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Figure 5. Electric field at stress cone of 35kV power cable push-in joint
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Figure 6. Influence of stress cone opening angle on the magnitude of electric field
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Figure 7. Electric field at the stress cone of 35kV power cable push-in connector
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Figure 8. Electric field at the stress cone of the 35kV power cable push-in connector
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Figure 9. Electric field at the stress cone of the 35kV power cable push-in connector
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Figure 10. Electric field at the stress cone of the 35kV power cable push-in connector
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Figure 11. Influence of stress cone length on electric field magnitude
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Figure 12. Electric field at the stress cone of the 35kV power cable push-in connector
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Figure 13. Electric field at the stress cone of the 35kV power cable push-in connector
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Figure 14. Electric field at the stress cone of the 35kV power cable push-in connector

[ 14. 35kV B HTHBATIREIR KN S HEAL B 1)

d)p=10°Q:m, L=80mm, 0=10"MF, Ni/IHEL K H3% KAH Enex = 28.753 MV/m,  WLIE] 15 FizR.

E [V/m]
2.8753E+07

2.6836E+07
2.4919E+07
2.3003E+07
2.1086E+07
1.9169E+07
1.7252E+07
1.5335E+07
1.3418E+07
1.1501E+07
9.5844E+06
7.6675E+06
5.7506E+06
3.8338E+06
1.9169E+06
0.0000E+00

Figure 15. Electric field at the stress cone of the 35kV power cable push-in connector

[ 15. 35kV BT ATIREIR K N S HEAL B 37

i EiR a). b). c). d)fF LS B ILIE 16 Frosal LIS R4 p KT 10° Qm J&, Epw K
KHahn, HALHE R 4R T %,

DOI: 10.12677/sg.2022.125017 176 I RE HL


https://doi.org/10.12677/sg.2022.125017

TR

® HiFH&HEA{EEmMax (MV/m)

% -

26
24
22 .
—
20
19
10000 100000 1000000 10000000 100000000

R AR EZEp (Qm)

Figure 16. Effect of stress cone resistivity on electric field magnitude
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Figure 17. Structural diagram of the inner shield of the 35kV power cable quick-plug connector
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Figure 18. Electric field at the inner shield of 35kV power cable quick-plug connector
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Figure 19. Electric field at the inner shield of 35kV power cable quick-plug connector
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Figure 20. Electric field at the inner shield of 35kV power cable quick-plug connector
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Figure 21. Electric field at the inner shield of 35kV power cable quick-plug connector
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Figure 22. Electric field at the inner shield of 35kV power cable quick-plug connector
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Figure 23. Electric field at the inner shield of 35kV power cable quick-plug connector
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Figure 24. Influence of chamfering of inner shielding layer on the magnitude of electric field
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Figure 25. Electric field at the inner shield of 35kV power cable quick-plug connector
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Figure 26. Electric field at the inner shield of 35kV power cable quick-plug connector
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R 5

c)AL=2mm, R=2mm}, WEE#ZE M EIZHR KE Enx = 20.674 MVIm, W& 27 FiR.

E [V/m]

2.0674E+07
1.9296E+07
1.7918E+07
1.6539E+07
1.5161E+07
1.83783E+07
1.2404E+07
1.1026E+07
9.6479E+06
8.2696E+06
6.8914E+06
5.5131E+06
4.1348E+06
2.7565E+06
1.3783E+06
0.0000E+00

Figure 27. Electric field at the inner shield of 35kV power cable quick-plug connector

[ 27. 35kV BB R EIIRIGER KA R ALFE 17

d)AL=4mm, R=4mm i, HBFlZARIHE7 R KME Enx = 18.992 MV/m, L% 28 fii7s.

E [V/m]

1.8992E+07
1.7726E+07
1.6160E+07
1.5193E+07
1.3927E+07
1.2661E+07
1.1395E+07
1.0129E+07
8.8629E+06
7.5967E+06
6.3306E+06
5.0645E+06
3.7984E+06
2.5322E+06
1.2661E+06
0.0000E+00

Figure 28. Electric field at the inner shield of 35kV power cable quick-plug connector

[ 28. 35kV BB HTHB AR IR B KPR AL BB 1)
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e)AL=6mm, R=2mm i, PEEZAEH IR KA Ema = 18.990 MV/m, WK 29 Fiw.

E [V/m]
1.8990E+07

1.7724E+07
1.6458E+07
1.5192E+07
1.3926E+07
1.2660E+07
1.1394E+07
1.0128E+07
8.8619E+06
7.5959E+06
6.3300E+06
5.0640E+06
3.7980E+06
2.5320E+06
1.2660E+06
0.0000E+00

Figure 29. Electric field at the inner shield of 35kV power cable quick-plug connector

B 29. 35kV BB HTHB AR IR B K I FF I AL BB 1)

o1 LA a). b). c). d). e)fFHEF R ILIE 30 P ml LIfG . WER k= K 5 S K EZZE AL B8R,
WHBHLT) Epax B/, 2 AL >4 mm J5, Epe& THE -

©® 175 A EEmax (MV/m)

28
26

24

22

19
-4 -2 0 2 4 6
HNREHESSAHKEZEEAL (mm)
Figure 30. Influence of the difference between the inner shielding layer and the conductor length on the magnitude of the
electric field
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3.3. RikBERHENG
M D DETHFELE RN 2. YARERMAEZER>2mm. ARBREKES SR KEZEE AL >
4 mm By FHACFREIZAE S B

Table 2. Summary of electric field simulation at inner shielding layer

2. NRRELRAHELS

W R RL MM R 0 05 1 15 2 3 2 2 2 2 2
(mm)
W B HZ 5 SR 1
0 0 0 0 0 0 -4 -2 2 4 6
K 21H AL (mm)
=]
WK 26.260 25.693 23291 22,705 21.180 21.127 25318 24.423 20.674 18.992 18.990
Epmax (MV/m)

4. R LEIE

TERIK 1T 35KV L i i e Sk Bt v, DRA AR (A ThI 05 L, B0 TH IR 10KV HA g LS PLd
P20, N ATHERI BRI B p = 10° Q-my B K L = 112 mm FISKIT #7150 = 8.5°; Rl
EAEAEE R=1mm, WRZEKE S SAKE %M AL = 1.5 mm.

BT 07 B AES IR IG T, AR RS tH B T 30%FE S 5, kRS F LR, JBTALE
WL, WO FEEAT 0T TR I 2 P T A A E R A B, B4 B R AT A bR
2 S SR AE, WK 31 Fis.

Figure 31. 35kV Electric power cable express the connect point

[ 31. 35kV BN IRIFIEATF R

T I g AU AT DR E DA R T I, T RN S A BRROZ R AR R SR
BRIV IR, S5E AR TTABRRZ BT R, RIABERZE B M E0 A R A BElZ K
EESARKEZEM L WBEEASE, SBARRZRNEBISERKR, SKRESS.

N IR 3 b A S5 R 1 AR K PN B i B AR TAZ 2 K R BRSO 2 mm, AL BEBCH 4 mm,
I 2 AR A RS A 7 RS LA T X R A 4

B E B AT A PRI KL, RIE S HRIE R T 100%, BEJFISEES = B LR EAT R 205 .

FH 35KV HEL 77 HL A5 35KV H 7 A PRAF Sk 2 R A3 GB/T12706.4 136 b i 52 i 28 i
W EERFING 3 .

iz
o>
[ayay
iy
=

DOI: 10.12677/s8.2022.125017 185


https://doi.org/10.12677/sg.2022.125017

TR

Table 3. Type test results of 35kV power cable push-in connector

% 3. 35kV B AT IRIE AR A WA R

s AL B R I TV TR 45 R

1 A & AC: 95 kV/5min U EEE AT g, AN

2 JREBTBC AC: 37kV F, <10pC FhE <10 pC

3 T R RS RN P 10 Ik HINE A5, AN
LEN R TE N . , . - -
B 7 T 11 P18 . , o e -

N SRIE 400 A B, SAAETH
6 TR R T 55 K <55K
7 B BARE 16 Ty FRE—IR [ .3 JoTT LA

# 3 SERUES: WiHEMUS ) 35KV HL T A PSR L I A M RERT S AR E R, Sk N HLIA S
B T H R,

5. &ig

ASCiEE maxwell  FRICHAT77%, 5 B 35KV 77 H S D42 Sk (14 S 740 A0 P B e 2 76 AS ) )
HSHCR, HEk NI RN ATIE DL, 48 H N T HERT P B 2 BT e R e, s e ik
AT T GIE, UERA:

35KV H 7 L S N T TR TT AT 0= 10°H, B 552/ NEJTHEKE L BK, Epa 87N, L >
80 mm, Eax [H I

35KV H 7 B2 Sk A I AR P9 B R JZ BT R AR LB p KT 10° Qem J Epa 25 A 2 T B%

35KV HL LA EE LI A BE ik = B R PR RO A GBI A RIBER, Epe /D FER KT 1mm )5,
AL RE U AR, R 2mm 5, En R TRE: ARFBEKES SRR ZM AL 80K,
LEFEHLIZ RE SRR, 24 AL > 4mm 5, BTRE.

ELmAB

BT MR X 35k LS R R BE RS RV ADH
(YNKJIXM20210110).
SE3Hk
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