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Fig.1 Schematic diagram of cable structure
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Tab.1 Short-circuit test statistics data for sample 1"~7

TR R L C

V=T RE FIE R e % I 1) /s
HALE kA XLPEH 4  PPHLZS
1 13.10 1.02 278.9 277.0
2’ 9.47 2.02 255.9 244.7
3 7.87 3.02 2543 250.2
4 6.85 4.02 258.6 246.4
5" 6.18 5.02 2512 248.7
6 5.58 6.02 2543 250.3
7 5.13 7.02 256.1 2493
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Tab.2 Structure size of insulated core in XLPE cable and PP cable under different short-circuit duration

XLPEA: %% JZ PP %% JZ
WA S R gH PR E/mm # /)N JE- £ /mm 48 00 BE /% - 24 5 & /mm I /N JE JEE fmm 28 A 0 £ /%%
WD BRI BEERT MBS RIERWT  MEEE BEEET RIS MERGT MERE MEEET MRS

XN 0.7 0.7 0.59 0.58 0.9 0.9 0.84 0.82

1" # 2% 49 4.9 4.70 4.76 4 5 4.4 44 423 4.06 9 8
AR 0.7 0.7 0.63 0.61 0.9 0.9 0.74 0.74
344 B i 0.8 0.8 0.65 0.65 0.9 0.9 0.83 0.82

2! “i %% 48 4.8 4.68 4.63 4 5 4.4 44 4.18 4.18 7 7
% 2% Bt i 0.8 0.8 0.68 0.68 0.8 0.9 0.72 0.71
TR 08 0.8 0.66 0.65 1.0 1.0 0.90 0.86

3 %% 4.8 4.8 4.68 471 5 4 4.5 45 431 4.30 8 8
4 2 )5t it 0.8 0.8 0.70 0.68 0.9 0.9 0.74 0.77
TR 07 0.7 0.61 0.60 0.9 0.9 0.78 0.79

4 HLE 3 4.8 4.8 4.68 4.71 4 4 43 44 4.17 4.18 8 8
MEBER 08 0.8 0.71 0.72 0.8 0.8 0.68 0.70
FEB# 08 0.7 0.62 0.61 0.9 0.9 0.79 0.78

5 # 2% 48 4.8 4.62 4.63 5 5 4.4 43 4.16 4.17 6 5
AR 0.8 0.8 0.73 0.71 0.8 0.8 0.71 0.56
FEBER 08 0.7 0.64 0.62 0.9 0.9 0.77 0.77

6" “i %% 47 48 4.41 4.62 6 5 4.4 44 4.19 4.14 6 7
% 2% Bt i 0.8 0.8 0.71 0.71 0.8 0.8 0.70 0.69
FHER 07 0.7 0.59 0.56 0.9 0.9 0.80 0.79

7 o %% 49 4.9 4.67 4.79 6 5 4.5 45 429 421 6 7
4 2 )5t it 0.7 0.7 0.65 0.61 0.9 0.9 0.71 0.73
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AT JE MU E B8R . XLPE H 25 1) 46 2 2 4k ik
B 2414 135 °C. 168 h, PP Hi 45 i) 4 2% % A0 i 56
K AF R 135 °C. 240 h, MK HE W3 3 FEk 4. K

RS (1) RS K, 75 () RI8 HE 40
Ji o

B 3 AIEE 4 ] %0, 48 B8 X 58 10 /5, XLPE
45 F0 PP HL B8 48 2% 2 A0 AT J5 ALK 1 R 35 R R AR
B ARk, 55 0T R AR AE ) BB R . &
F W, PP WL SR 7L i} 52 16 5 A 250 °C., JH B B[R]
1~7 s B 06 4 T 0000 )5, 2620 )2 DU RS R R A&
2 ARk .
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#* 3 XLPE B4R FHUMMERE MR H iR
Tab.3 Mechanical properties test data of XLPE cable
insulation before and after aging

Prik s FE/MPa BRI R /% ZATE  ZiET)E

A5 Proksm s W R AR

I EIE LA LT gy s 254059,
0’ 278 262 580 590 -6 +2
1 244 253 530 560 +4 +6
2 253 269 550 570 +6 +4
3’ 253 242 560 570 -4 +2
iy 250 262 540 570 +5 +6
5" 246 262 560 580 +7 +4
6’ 261 256 560 560 -2 0
7' 247 257 550 590 +4 +7

&4 PP EELTMHEE WA E VLA RN K K
Tab.4 Mechanical properties test data of PP cable

insulation before and after aging

223 YRR REIAR 4 M

% T/CEEIA 591—2022 H1 3 5 [ 352, %4
PRI HT 5 PP GG 34T 48 ) B PE R UG

X R 46 R 0N B 1K 06 S5 PP EE 4 i ke
1"~7" 34T BURE , 2 18 T/CEEIA 591—2022, 7 J& 44
GRAR IR P AR 1 BE L 4 S Bl A M RE L A8 SR K 1
R 48 2 i R 0 1 e S A BE S AT IS R
BHL 22 I, 0 24 =% 5.

B3 5 A %N, 78 5 % 50 )5, PP HL 4R 46 ¢ (1)
R P A PR RE . P i 1 BE L TROK TR RE L iR
JIVEfE B A A BE W2 A0 T JE R AR R BH R 38 R R
AR . S5 R KRB, PP LSRN SZ IR N
250 °C. % BE IS E) N 1~7 PR B% TWLHT IS, 46 %%
RV AR R A W B .

224 HAMEREIER 2 b

%8 T/CEEIA 591—2022 55 18.12.4 %%, X %
B 56 A H B0 R 2 AT L AP AR A

xR 46 BRE O° AN A B R I6 S R 17770 31
FE e Ja BB s R AR G . A R S L i A i A

e e TEDIHCRBE. JEeh, BURE 077 MM
U BIE B BT gy mn, appmp, OO RN 15KV, REEENT 1 pC) R
T W R Ok 1 T A A
| (T AR 56 HLE A 30.5 kV, i FE B 8] 24 15 min) A
ro»3 B3 60 6 - 7 o 25 P R i 57 BN 2% E AR TR B N 98 C 5
2 m4 1 60 560 -1 ~16 BN 8.7 kV, IR IGHTE Ny 50 Hz #2614 T, mrifi
3" 269 255 690 600 -5 -13 I JoE A% FE DR A B e LR 6.
¢ ma we om0 o 4 g Hi%e 6 7T 1, 150 B iR B 75 . XLPE 145 5
¢ ms s o o 4 o PPEBZEEIREBCBIRIE . THURERK . R
C e JTERBURTACRY M R A R R,
HAR WY &2, 45 REW, N 250 C. H
T 253 B0 60 6% i 2 PR IE] R 1~7 s IR 2% 300, XF PP LS 46 2 (1)
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Tab.5 Physical properties test data of PP cable insulation
e TERE A ol 4t WK PR EJE Sy PSR SR B MR AR R B AR (Qom) T G2 B MR AR L BE R /(Qm)
FRES e me e ogem) % - e - e
0’ 217 1 03 9 0.52 0.67 0.12 021
1’ 198 1 0.4 10 0.40 0.40 1.01 0.83
7 206 1 0.4 10 0.45 0.49 0.14 0.15
3 171 1 0.4 10 0.48 0.47 0.23 0.20
4 208 1 0.4 10 0.41 0.41 0.16 0.15
5" 206 1 0.4 10 0.44 0.47 0.16 0.15
6 199 1 0.4 10 0.48 0.55 0.18 0.17
7' 185 1 0.5 10 0.42 051 0.73 0.81
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Tab.6 Test data of high temperature dielectric dissipation
factor

B A FURFE I $0/(< 107

FE W5
XLPEHL 4§ PPHLYE
0’ 3.9 6.5
1 43 7.1
i 8.6 9.3
3 8.2 9.2
4 6.8 8.7
5" 63 7.4
6 6.5 7.6
7" 4.8 7.7

LR AR R
3 & 1

ALK XLPE 46 2% Al PP 4 % 7 K fEL 7 HL 45
[ B FF R IR B DR 250 °C, A BB TR CA 1~7 s B 4
B 5, MR R e PP L S
XLPE 4 % (#4584 ]R8 L BB B PR R L L A1k
BEAR Ak, AT b 5 7 1R 4 98 1 3R TR s 446 2% P 45 4
G AE AT T RIGIAE . S5 SRR, KT
W LALT, 7048 % B iR 50 AT ), PP 4445 XLPE
4 2 b LT L 1 45 R RSE L WU A B 1 e
LA M RS 24 I B AR Ak, BB M PP 48 2% R
HL 7 L 48 L % 5 XLPE 44 %% vh [k Hi, /g #4557 25
1) 5 % BE 77 o

IR AR T h B AT LE I TR T A & i 4
M R A 55 5 T AT LIRS 5 5 5%, JE
IR VL PP 4 25 F B 7E i T L A0 3 1 8L R A S
PE UL B S8 . S Ah, HERR T (B OB
AN TR 98 22 B 0T R R 25l 2% 0 T 10 308 ) o
M PP 4 25 rh I F oy H 2 I RE D B RS R
BB
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Insulation Thermal Stability of Thermoplastic Polypropylene
Insulated Medium Voltage Power Cables

ZHU Jun, ZHOU Bingbing, LI Bin, ZHOU Yunfeng, HAN Xiao, SHI Baiwan
( Jiangsu Shangshang Cable Group Co., Ltd., Liyang 213300, China )

Abstract: In order to study insulation thermal stability of thermoplastic polypropylene (PP) insulated medium
voltage power cables, short-circuit test was carried out on PP insulated and and cross-linked polyethylene (XLPE)
insulated medium voltage power cables with a conditional temperature of 250 °C and short-circuit time of 1~7 s.
Structural size, mechanical and physical properties, and electrical properties of PP insulation and XLPE insulation
before and after short circuit test were tested and analyzed. Results showed that structural size, mechanical and
physical properties, and electrical properties of PP insulation and XLPE insulation had no significant change before
and after the short-circuit test, which was that PP insulated medium voltage power cables had the same short-circuit
capability as XLPE insulated medium voltage power cables. Research results could provide data support for
application and promotion of PP insulated cables in the field of transmission and distribution, and also provide

research direction for development of PP insulated medium voltage cables in industry manufacturing enterprises.
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