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Folding line design and test for the front part of joint metal protective

device on 220 kV high-voltage cable
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YANG Xin®,ZHONG Miaolong?, SUN Haotian®

(1. Zhuhai Power Supply Bureau of Guangdong Power Grid Co. » Ltd. , Zhuhai 519000, China; 2. School of Electrical &

Information Engineering, Changsha University of Science & Technology, Changsha 410114, China)

Abstract: Aiming at the stress concentration problem existing in the front part of the high-voltage cable joint protective
device, this paper presents a method to balance the stress distribution by optimizing the deflection angle of the folding
line and the flange size. Finite element method of temperature field, flow field and displacement field coupling is a-
dopted to calculate the stress value of the front part of joint protective device inner cavity on the 220 kV metal cable
under different structure. Thus, the stress distribution of protective inner cavity is obtained. Through simulation a-
nalysis, combined with the practicability and economy of the protective device, the final chosen deflection angle a of

the 220 kV metal cable joint explosion proof device folding line on the front part is 60°. The optimal structure of the
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flanges added at the front-to-shell connections is determined as 50 mm in height and 20 mm in width, which can re-

duce the stress distortion coefficient of the inner wall of the protective device to 1. 48. The reliability of the design

method is verified by the explosion stress test of the protective device of 220 kV high-voltage cable joint with broken

line terminal. By comparing the polygonal structure to the curved structure, it is considered that under the same tech-

nical conditions, the polygonal structure has better economic benefits. The paper provides a reliable theoretical calcu-

lation method for the design of the protective device.

Key words: high-voltage cable joint; explosion-proof device; structural optimization of front part; simulation design;

blasting strain test
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Figure 1 Physical view of the blast site
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Figure 2 Coupling action form
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Figure 3 Simulation model of high-voltage cable

joint protection device
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Figure 4 High-voltage cable joint protective device folding

line front part structure diagram
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Figure 5 Three-dimensional protective device

stress distribution sketch map
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Figure 6 Stress distribution of device inner wall

I & 5.6 AT - D Bl #5844 P BE 1 g e 722 5 1]
AL R PR A Sk 5 AR AR A i AL, B i
MM ER B JJE Py W TR EHE A M A, A3
33 296 N/m* ; @ LAWI UG 4548 S 1], 15 EA5 31 1Y 4%
PR N PR SE N 7 018 N/m” . i E A5 2 1Y



98 W B %

i VN 2 Eite 2021 4 11 A

PH RN PN JIE P, A 7051 N/m*, 5
HEHE AN S AL 4 1N AR Rl BRI AR R
ST L R 0 A i Sk 5L 4 N L R B I AR 5 1R
(- B0 I3 MH s QN I KR H {8 Py 558 1F ¥ 5
JMH P, ZWE LR R J7 0B AE R AL k0] 13 B
JESCIR IR IR R R =4. 72, N FEARRL /)
FB T X YT LOR S R T 5T
24 S B I B P SIORE A B A 0 o R
YEH T B e i fE s i =R Ry, M 5e kR 2
14 137 3 8 Jo 5 AR R ) BT 4 7 g B S MAORE 23 Ok AR
WS, SRR SZ I ) K /NBR 5 A ek i A e
b L 5 FE AR A S L B 5 AT 4R T Ak SR I
SRS CH I JEE A 3 22, T R B 7 it 5 R P R R )
SIARIER . 55— 7T AN TR AT AR AT A o
S PR SRR I d K T
UL 7643 B 220 KV g AL 48 3 Sk B AR 26 B
BE R R B Fe MR 52 N 7 A8 AR R R R L B X
Ui Sk A1 4 S AR TE AT £ Ak 1V 3 B b e 1) 2 S O Ak
Ui Sk TR AL N T A3 AR A LB Bt . Bt AR
AR,
1) iy 44 25 ity S 057 HT & A AT A
10 3 WOAS [) A 3T 2k A B o, 4 R 22 ) 2 3 4
A WA BTy By A S A W N AR B R L 45 3
iy ki 4 i Sk R ASL DAL BE NN A 4 AT O 4 ICHE de K
DI 5 38 3k 5 Ak BRAS 3) fh BT 5 BE 5 By AR 58 A i Sk
AL e KON T (B4 G 2R il 2k 5 25 5 7 IR IV ) 43 A 4
SRR A6 2R AR B AR AR B R T A o
2) By 25 i Sk A 5 ) S AR AE M R M
Ab 2= YR h FTERE L,
FE 3% 5 M AR s
WAL I BT LG . DR R B R R A B A
), S BREE R T 3% 42 4 MOAL A AR (A 2 g Sk vk 2%
IR, E DR E R R IR AR M R T T
BT 2 ek AR K
BERT 3k 22 B S5 R 38 e BT AN TR Ak 22 )R
JE b RTERE L3 B HEAT 05 2 45 3 0 3k 37 f5e K
DB G F2 53 M4 ) 03 3k FB A7 9 BE (8 25 1 ) 1
AT 35 % 8 107 7 4 A1 B 4 A 4 0 22 AR

Bk =2 ] DU RS ik

1

I <5 Ja 280 By 3 4 2 A ik B FL LA K X
(I H 773 URUI I R AR e Sk 41 L 1%
T H A v i s i K AR L WA 7 R

7T BRYEELH

Figure 7 Physical drawing of protective device
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Figure 8 Pressure change process at the upper cover

on the venting hole of the protective device
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Figure 9 Curve of relationship between deflection
angle of folding line and maximum stress value

at the front part of explosion proof device
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Figure 10 Stress characteristic values for the front part of

different flange structures
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flanges of different sizes
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Structure diagram of the broken line

front part structure(Unit: mm)

3 220 kV 4@ A e g 4 Sk AR
e B T 2 A v Sk BT ) 9 K N 7 I
3.1 REEERRKEFZ

TR 220 kV e L A S AR ke I AT
LA T2 A B, 4% IR 10 BT s Sk 07
ZEMIBEATIN T, 220 KV i R L 48 1 Sk AR Pk B R
FI 5 RAREES &b RL, ORI B 8 ) B O 2 500
mm” [ 220 kV ML 45 M U L 404 ke . il
Yt g mE 12 pis .

12 HESHERBEPEIRT=E
Figure 12 High-voltage cable joint protective

device pre-explosion diagram

SR JHHE 245 LA S 52 4K b bt B2 g 1) ik gk
A7 3 Sk AL D0 a3 AT R . AEVL IR AT AR 925 TP
AR IS 7 R AT L e R ke 8701 #E24 100 g 1E N
IR AR U, R SR P W AR A ) PR B T AR A
YERT P2 AR 1 3 285 0 28 JF R s v = o i il 1

A SR ) R 7 A B wh i D R RN, IR A
R B ST A B 1314 Fis . S 1 haeik
SN AR TR VA A= AN S Bk . N 2 I A A R Ao ]
{78

PR

N &/

60°

it

\
220 kV 5 e 854 3k

& 13

Figure 13  Strain tester installation diagram

B 14 mEREEFH
Figure 14 Strain tester installation physical drawing
RETRRER
e P L R 4 2 R 1 0K R 3 WL 4% B Y
478 100 g 19 8701 FELAE AT, A 47 3% B W] IE
TERE AR b B o S5 SE AR AR IR . 28 v A
BLAAHE Y 5250 245 Rl 15 s,

3.2

15 EB%R
Figure 15 Test result

— B L 0 AR AE RE % I R R ) AR I 3
ANJ7 1] AR L . PR, AR ) 100 g Y 8701
FE 2 AR A vhdi b Fe K B AL 1.2 YRR S5 BRI
13BN T W78 2R A ko AN3R 2 FT 7R, AT AE SR %S
IV I P T 3 Sk 25 44 5« 26 49 20 1 R g I AR
FRECR B A5 RFEAM AT . WEWIZSCR 220 KV 5
T F A 4 S DR 42 8 o Sk 7 1 AR BT RO 1502
CEAIR



5536 &5 6 W

BT 45220 KV iR R L BT Sk PR 4P i Sk TRz 19 i 2O B3 5 K 101

T2 BKBEAELSTMKLER

Table 2 Test result of typical positions in cable terminal
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