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IKAC B LLDPE FiF XLPE 26 2% (9 AILAR & B i L U1 e

B, R, dAR, xR, HEE, 4L
(1. B JIRE B S E K E AL E (VLA KF) Py P54 710049
2. TARHMARITEA RSB, T AR T 5100805
3. PR R 2E TAREOR 2=, E K 400715)

 EATHRRAALRLEMANETE FRALFER AR KT RGBEATN, R RELL NG &R
H AL, 3P INAR SUEE B & AR B T M (linear low density polyethylene, LLDPE) 45 4 L7 & 48 46 4 41 4,
L aF A R B A2 it AL = JF %@ 3K (dicumyl peroxide, DCP) #) LLDPE F=4& %5 & % % (low density polyethy-
lene, LDPE) , i@ id A€ 4% | 3h & A A M X BZAZAP K IE AT I A F R PR AR FEF AR ET IR, &R
% ,DCP & 5% H 0.7%~2.0% 5% B 7, 58 LLDPE B4 % 4% 64 #IE4h & DCP Ji 8 5404 0.7% B T i &5 &
B W Y8 ) 3 BE R T b (crosslinked polyethylene , XLPE) # &b F oy 2K, mb4E R, 44K V&l 40 B 49,k
DCP Ji & %4 # 0.7%%4 LLDPE 4 % £ 4 XLPE(DCP i & 4 %% 2.0%45 LDPE) ¢4 xf b Z R L A4, b S #
Ak X ( dynamic mechanical analysis, DMA) & 343X 3-364E T DCP A2 444 0.7% %5 LLDPE 1t 4% % XLPE 47
HEZHHRAEZAB RN KRR B FER AR & F ER AN H £ 30~90 CIA LAY & FH2 R ZMHeg b F 5
FoARETHRGBEARHE, BT EHREYE PRI ZHEARR LS HRY, PEHh bk E4iE

47, 7T % B ¥ DCP i3 44 H 0.7% t94& 382 2 LLDPE JAAF A 7% b 85 46 % A4 B, Ak i 12 6 2 3 iB AUAR Pk Ak 64 F) B

Mol i SRR e FRGRBEHLT M,

RERR) KRB ; AR IR T (LLDPE) ; A R L 3h S A AU ALK (DMA) 5 & 5%

HE S S: TM854 HERARERD A

0 5§

LU o P BRI R R R IR
FPURE Jy T A P T R Iz o R B (high
voltage direct current, HVDC) H 45 /F 5 22 M4 B 7R #i
B AR A SR B4, O AS 46 2 E 2T T RS
I HEL 4 1 248 25 b R RS B S8 £ M (crosslinked polyethy-
lene, XLPE) "% . XLPE f 27k ™=l i i 2. A 4
JISR o T RN YA A AR R B 55 5
N AETE RS AR E) T BT

FH T SN I 4] S 3 R R0 JH Al 1 750 25 LA
S vE eI T R BLBRE RE 0722 T8 AAL 7 J o e 1 M
KM a 118 e PR S5 PR RE , XLPE Hy 85 48 2% 7 A= 77 Fl
il ok i v A T RE G b 2 7 A AR R ) A R
J e g SR A S R N s ] LT B 80
SIS Bl A G EENEZ -, Y
AN HL 3 ), 2% 5 ) A AE T RE 25 1Y N XLPE 468
23 [A]HL A 1 6 B BIF , OO JR A W 37 ) 13 ) 1,
RSO IR A, A Z
AR B A R ok B B T v T O o, B B Y5 45
KO B 1 :2022-06-07 ; #5121 B 3 :2022-08-22
AR A BEELAMFR R LR B F XA G A
UM KB AL

X E RS :2096-3203(2023)02-0154-07

Foo L) AE 3 RS LGS T TR
AP AR T AU AE R FERE , T H ISV 58 2 HE
Bt 2 2 PR RIS Ren 25 A BF 5T 45
HVDC H1 45 48 2 A% [l iz b HL 35 B9 AS 1 50 2 A 15
O, IRy AT BE S 52166 Rl 77 W) A A7 AE L Sk B
2 G B A R 35 53 40 A s T o Ren 85 AR 4
JBRAC 25 d RTeE H A A 5 1Y) 5 () H A AR PR A
PERE'"™ . Hussin 25 \BF5T & BLAN = 4 n] 3 stk
HA B B PR RS D R I B P A FRL TR O
SRR W B O7 s 2 — 2 D i A R R
(dicumyl peroxide, DCP) By ¥ 0, {H i F1£4: XLPE
{5 FAR 2% B 28 2 %% (low density polyethylene , LDPE)
VE R ERRE, AL EXT DCP 5 i B2 AROME, 78
TRACHREE S, AR 5 IR 7 27 Pk 8 JC 7 0 12 225K
SCHRL 17 ] E & EB, DCP J5t i 73 %0k 2.0% Y 232 ik
LR VEAR % BB 2/ (linear low density polyethylene,
LLDPE ) 7 Ha, BH 252 FI AL A 1 BE J7 181 L LA S 7E 30 ~ 90
C 370 BN 00 vl S o i 2 1 iR R AR E M T
10, Y00 T[R4 DCP & &%) LDPE, LLDPE 7£ i
TR AT L B G R AR IS AR SS 1 XLPE
FTREWE 2 HVDC HIZE 2 2% i) oKk o PG, W AR R fif
FMERSCHE B LLDPE 42 HVDC s 8526 2 b1 ), 5231
$ i XLPE 282 b0FHY &1 il ) A PERE  FR AR 5 3
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R HL S R AR B AR T

SO R ] DCPJst £ 43 %00k 0.7% 1 32 15k
LLDPE £ HVDC H3 45 45 2% , 3 H{# JH ¢ Bk LDPE
VEXTHE o 38 o B A it | 3l 285 AL A 32X ( dynamic
mechanical analysis, DMA ) FIH;fef3R56 %144 81 127
PEREHEAT 30T, I HIWL 2 Bk R0 B i i S 8
A iR, PSR LLDPE /24 B it B 48
o %, TR AR 7 1 5 i 1 (] P 0 24 2 b L
PUBBCPE BE S B Ui i 30 L o 28 37 5 1 L B AR
EVES

1 REH & RIRE T &

1.1 REEdE

K R A6 1Y IR B PR R RE 2 AT I
O R M B2 0.923 g/em’(25 C A1 F)
() LLDPE F1 LDPE &8}, 343 51 {5 il DCP J5i & 73
B EN0.0.7% 1.4%F1 2.0% (1) 4 FpiEc 7 #4738
BRI . SO BT 7R A I DCP iR X O 22 16
B JE BIARE oy AR BRI, B HE o3 i 44 Oy LL-
0.LL-0.7 .LL-1.4 . LL-2.0 .L-0 . L-0.7 \.L-1.4%01 L-2.0,

TR I >R JBCIR 008 M Wi i) Ak B 7 =X R S
FHI 5 A DCP SZIGR) e, ) OB, O & T
70 °CHYHLA H , $8 % 2 DCP #4957 U WIS # B
24 h, KW DCP J5 06 & T2, 5 1 Al
TRALHLSEAE 120 “CHlE T 347 5 min FIACHK, AR )5
7 180 °C .20 MPa | #17 10 min 521K s fv, i ik
K RGO IR A R R . TETF AR I 2 i, B
FrA I R E T 70 °C 15a XUHEAR FH Ab 3 24 o
1.2 REH=E

T S0 B M 5 A 0 A AR E RS T v 23 A
FABHAZ IR ) 25 45 44, #1538 8 DMA A7 A 3 53
PrHAUEBE , B Ja B 5 38 & B 5 0
LRSS 408 Vi A T E RIS Sl R ok

$I IR JB/T 10437—2004 PHEER , { FHEE IR & 2
IR 8 %00 A A Y S 10 B8 A7 0 3o R 3 )
A% 0.5 mmx0.5 mmx0.5 mm [{BURL, 7E 110 C ) —
I IOH R 24 h, SRS TE 110 CILAS AR T
B 24 ho BERCE EA S0 O R ZORFER R F i R
IREERE T,

FRAE a0 2 Ak i TR ) 2 M BB R AR 1Y T 2
Tz —o 1E200 CT, fff FH G A FE ik 12 28 1Y AR
XF P A SR A 1RE R AT P 5, J7 14K IR
GB/T 2951.11—2008, HIfEEE R 1 mm O R
75 mm AARAEMEAR TR, 7R AR IC I BE D 20
mm { TAE X Ly, BT A iR 2 A 655, )

0.2 MPa, Ji £ 200 CHEAR i E 15 min J5, I &
PRICZ BB £ o AR5 BT 3 iES 1 e A,
MRREAE R P58 5 min, FEEUHIFAH, BEIE
5 BN ARC Z B AR £, o TSR BT T 1Y)
FIEARR A = (4, —1y) /1, x100% , FIV H1 5 B 7K A i
KR y=(1,-1,)/1,x100%,

DMA FIF 0 A e A W Bk 3l A F T A1k
35 ORGSR B I (8] il B2 SO R 128 L, 7E DMA
Db, T8 A 45 8- 3K 2 DMA/SDTA R GEill
R o UREIRRE DN 4 mm, HIRGEE JC BB E . DMA
IRITE 30~90 C AT, i3y 3 °C/min,

T FRL AR 330 70 A 4 LA g 22 M RE, KR
GB/T 1040.3—2006 Hr [ 23K, 76 R A i 56 v H 1
J3-I A% W28 T LA B AR I EE S8 K5 T 28
S IR DA A v W 424 B, L AR DXl 5 4
mm, K E KT 20 mm, EJFZH 1 mm, [l CMT4503-
SkN HL 7~ g ML A T, IR 3 O 25 °C,
PLAE AN 100 mm/min, AR JEAL AR IR

FHRH B L 7 2 1 Keithley 65178 it At 11
SRR ITEA N, =R RS, TE 30,
50.,70.,90 °C,20 kV/mm [ AL T M &0 55
15 min [ LA AEL, S A THEEAS R G it
FERIR P2 100 mmx 100 mm%0.25 mm, Xf T &4
HRLEE I 3 SR R HP I B S5

AR B o 2 PR RE R DL R A R R
TORFFH A GAE B RE Sy ] BTN RO AR
PIAE-E AR R GE, Ak BAR O 25 mm {8 £ il e
1209 3 mm R AR R BEAE AR A3 R AR T DA 25
o v s B A A v SRR, T R R 1
kV/mm il S35 By 30,50.70.,90 C, &P )T 7E
AN R R IR AT 15 Wi g, IR A2 B
Weibull G it A 45

2 REXMELEISH

LLDPE J LDPE FCJ7 #1RH S HR EE 5 DCP &
HAYRARIWE 1. £E DCP B 40E 0~2.0% {5 [H
M, LLDPE F1 LDPE B/ AR DCP &5 1 158
WK JEE 9 22 S B0 AN W, 2 bR IR A2 1 3 B DCP
Y T A A R ) I A Y
DCP 55 (38 iy 12

ZCHk LLDPE K 52 Hk LDPE [y #ASE fi R 55 DCP
GEEARIK 2, #HlE IEC 62067—2011, 7 DCP
SRR3R0 0.7% ~2.0% 5 N, 2k LLDPE 44k
YRS ARAFTE 60% LI il /2 TEC X 15 [ HL 45
XLPE % Z $4 G {5 1) 2R (A < 175%) o Bk
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Fig.1 Crosslinking degree of LLDPE and
LDPE samples versus DCP content

LDPE 1} fift 1< 30 5 T A1 i) DCP 25 4 ) 22 Bk
LLDPE, H A DCP G 3808 2.0% A iUkE (g i
HA=173.75%) f & hnifE. 1-0.7 A 2 5L
SRR LI U 2 ) BT 22800 B0, R AT 21 AR fip
MU, T LLDPE 7448 I 5 8 50 B0 0.7% 1
DCP J5 HAASE (At ik B bR, 72 DCP Jii i 73
B 0.7% ~2.0% T Y, 2 Bl R BAKE fif 4R
Bt DCP 538 A R8N A, 32 v 7 S IR A4 4
S X 2% 245 g SRS A EL ST g o AR A K A i
KA 1 iR, B L-0.7 R W 24 T8 15 0 7541,
L-LAGURE R B 0, R R 45 & TEC 62067—
2011 FpifE(y<15%)

450 1
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350+
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Fig.2 DCP content dependence of elongation for
LLDPE and LDPE materials

%= 1 LLDPE #0 LDPE sk A &
5 DCP £EHX &

Table 1 DCP content dependence of permanent
elongation for LLDPE and LDPE materials
BB IR D hRifEE/ %
LL-0.7 -1.25 3.21
LL-1.4 -2.29 1.04
LL-2.0 -0.64 1.80
L-1.4 33.10 3.78
L-2.0 10.93 4.97

SCHR JBE 55 FAIEE e 3 4% S R 1 A ) 114 S BB R4 4%

G5 o ACHRBE R AWK HB 43 1 B BT o BB 40
B0 o5 B, T A il 258 0] sz e 1SS R YT A B
BIVSZ I o 4% i g e R

FEASRIEC J7 1R 19 58 K B2 55 A et S8 1 4 7 %
te, #H[F] DCP % Y LLDPE Fl LDPE 3 i A 5 Bk
JEARIEH PR 32 22 AR . 5, Bl 1 R, A
Ak DNER M 445+ 78 Sy = 2k AR 5 4, B HH R Bl
P ASHRBCR T &, I WSS HRSOR BEAR . 4, )T
LLDPE, 24 DCP i/ 50 0 384 Z0.7% i}, 38 ¢ B
M 1.84%FF % 65.79% ,{H >4 DCP JFiti 434 M 0.7%
2 2.0% 0, SCHK BE LI N 18.43% , 1M i 4% 3] fifi
FHEERSS 3 (i ik iy 2 Ak 438 S
g3, Horp LLDPE J& LDPE By %034 73 + 5 53 5 K
2.12x10* g/mol 1 1.53 x10* g/mol, 43+ HIEE
i) 5 S HRASR , SCHh i $E 1Y LLDPE 432 8 LDPE
B, B I A BT S R 4 TR
HWK,LDPE #4434 0 4% B2 ARG, 0 4 A S 4%
2 ACHK N AT RE R AETE 43 R, 7R A JOR S
HC” GO0, 5 20 LDPE [ 58 1K W 45 58 JiE 52 2 52 1)
SRS, AT FHE RS & it 20 B T 45 380 19 S 10K A5 A 1 1Y
TSR A, RO 27 52 IK A, 17T A E fift 28 ify S g 1Y
AU A7 SE IR A, A 7 T HE ] P BRYR4S BY
TE F I W 24 2080, A 48 /N ) T 722 0 3 v, A 3 2 24
MR RIE . AT A B B
=) LDPE #4 %}, LLDPE (1) 4% 1 4544 5 5 T 1 53+
(TS REE S S AL 7/ BLE o o (iR S T o

H i # FH 4% 48 XLPE J& DCP 524341 2.0%
(1) LDPE( B SCrp ) 1-2.0) , R 4f B4R {1y ) 140 25
R G R /D us i DCP Ly /b &1 r= 9 A4 i iy |
1y, e LL-0.7 5 L-2.0 #E47X%F Hor B ot $-5%
PIE UL RE L B 3R A SR B AR e PR 25 57

3 WiIERES

T IEXF AT AR B S A LA ERE . LLDPE
SEARZR S L-2.0 4 RHE) DMA A2 R AN 18] 3 pir
7, FePAL 3 (a) D AR B B IR 5 1) 228 1 L
1B 3(h) SRR RE fy 1 D) {R B8 3 2 #) 728 fh KL
o & 3(a) ATAL £ 30~90 C Ay B RN, 58
RHIT A ) LLDPE $20RF )47 FRAS 7 [l — 3R 2 T 2
KF L-2.0, H LLDPE 0 947 BB i 76 I IR
YO FB AR 2 S R R o i A9 TR R B R E
LA PIA RS R LLDPE [z LDPE £ il i £k, A
[ SR EE Y LLDPE Y47 L LDPE B3 ) 45 i B2 %
45 SRR AR EE , HLAS AR LRl DCP & B A0
I /1y, Pt LLDPE #4878 725 W B R Bt
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LDPE B Ay FR B i o il 3(b) BAE SR IE Y]
W 1L 3 Al B 2R T 2, 2.0 F3RE A7 1F VIR TR
JEZ) 7 63.30 °C, M 3¢ AT Y LLDPE IR FE 5 FE £
IEVHERRT 90 °C, 76 30~90 C Ry L A, 5
FESAIEDIMELRERLEE 19 BT BT
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Fig.3 Dynamic mechanical thermal
analysis of crosslinking formula

Bl 4 gL LL-0 . LL-2.0 \L-0 FI L-2.0 7% 5 fif
A AL gz A B - AR il o T e R A — 0
(B AR A A4 T AR 25 38 3 A R SR 4 R (o
(L LR B 43 A M AT X, o DX b1 )y 3
JEAE Al LATE N e i 58 ek 5R, sE IE AE X 2
et AR S ALL Sy 5 + BB T AR IX 5 Jett IR ST, 49 L)
R LA Ty [ HES 5 S R S R B A X
HAWY 3%, 52 TAEX S22, 585 1 )
ARSETF LRI TN, 2 AR

i & 4 7] 41, LLDPE & LDPE 84 (1) 58 B it
et R AP 3R AT e e A b 2 e 70 2 | 33X I 32 A Bk
DRI 28 8 5, 43— () FE X A% 21 5 Jm IR, 58 B 1) 2%
R il B B T HE , (s T 9 40T B AR X ] AR /)N

[ 5 24 LLDPE F1 LDPE 32 kA 28 54 A i il
DCP ZEfL I Fo ., 2 AR R #bE A5 B 35 B DCP 7R
e B AR )N, L 2 A Ok i) e PR AR e AR SC R
JE B 22 RS HR T4 /N [FIFE ) DCP S T,
LLDPE )35 5 55 LDPE #1},

35r
30r
25+
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15t
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5t
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0 L L L L L L L .
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Fig.4 Tensile stress-strain curves of
LL-0,LL-2.0,L-0 and L-2.0
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Fig.5 The relatioship between elastic modulus and
DCP content for LLDPE and LDPE

K] 6 34 LLDPE FI LDPE 3¢ I {4 Z W7 24 fh < %
B DCP & (A8 1k 2 Ff ok i 7 24 ift < 2 359 i
DCP & & (BN T v /)N, [ 2 DCP 44 F , LLDPE
HIWT 2K %5 F LDPE #K}

1000 -

LLDPE
200 | LDPE
X
%@
QZ 600
piin
& 400 -
=)
200
0
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DCPJii #4341

E 6 LLDPE #1LDPE #iZfii<% 5 DCP 82X &
Fig.6 The relationship between elongation at break
and DCP content for LLDPE and LDPE

4 BERESERERTFHESN

R4 Sk 20-21 1418 , 38 246 & XLPE fy B4
WS SR F T U 0 R 37 9 24 H B AE 10 ~ 15
kV/mm X A, BRI e 20 kV/mm 37558 #4755
AL 7E L7558 4 W0 A v 5 R A
Wi Arthenius 772 =k (1) FiR
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o(T) Zaoexp(—ka) (1)

Kb: o W RRESHH; & NIGILEE by IR 2%
SHEGT R

YA G 1) LL-0.7 F1 L-2.0 [ B 7 L S % 78
30~90 °C iR EE B Fl N .20 kV/mm K #4701 F
YEEL QN 7 frs . BB 7 "] 7E 30~90 °C 3
FEI PN, LL-0.7 [ L 328 35 /N F W] S5 B2 R 19 L-2.0,
(1) AT 40, £E 30 ~90 °C i [E Py, LL-0.7 Fil L-2.0
R g o 5 /T R REM LR, 3R REE
g5a3N (1) AT 2 FhobE R0 E AL RE, 43 5 A
0.24 eVF10.30 eV, X FHIFE 30~90 °C 1)L i [
WL,LL-0.7 () S 21 L-2.0 (1 S22 47 1Y iR
FERSETE

IO*IO -
LL-0.7
~ o L-2.0
£
7)) -12
& 10
5 13
2 10
m oo™
-15
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W/ C
7 LL-0.7F0L-20 HEREBEEXRY

BERXZ (20 kV/mm)

Fig.7 The relationship between conductivity and
temperature for DC breakdown strength
of LL-0.7 and L-2.0 (20 kV/mm)

(i F P 2% Weibull 53] %} LL-0.7 J% L-2.0 7£
30,5070 F190 C 24T 1 B 28 it 45 it 47
ST, H T 2 B T R AR Ak ) RUEE 2 8k 0 T
8, 7E30 CH} L-2.0 Wy i i 28 &5 & T LL-0.7 , {if
FHikF| 452.46 kV/mm, {H 435 # FF+ 2 50 CHf,
L-2.00) B 5 28 b 5 Ul T B &2 256.80 kV/mm),
AR EE LTI REL TR, 51 90 °C B i) 2 475
3 218.60 kV/mm, LL-0.7 iXFEZE 30 CHEE 7 4
Yy Ay 358.60 kV/mm, Bfi % i B 0 o, Hidi 22
SR ASEANEH 1,90 °C i) 5 22 58 24 300.80 kV/mm,
TE M 8y 4 30~90 °C Ay B 3 FE P9 A R B o
RIS, = (2) FiR

EBD30 - EBD9O

Sup = x 100% (2)

Eyso
8y IR BHE 30 ~90 C B9 B i 5 &5 AL 1k
$§EBp3oyg7H*4E 30 C H#E@E?)ﬁﬂi‘%ﬁ%ﬁ%;EBmoﬁ
HBHE 90 “C I A B 27 75 o
A (2) AL, &, BOAEHE N, 0 B3 o 2 8 1
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= 400t 20
>
< 300t
S~
]
N 200 F
iR
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B
g
30 50 70 90

TREE/C

E8 LL-07Ff1L20 EREFHESRENXR
Fig.8 The relationship between DC breakdown
strength and temperature of LL-0.7 and L-2.0

ST B Y N ) AR A R AR i, R R AR
PEREAR . FH P75 a4 SR AT 41, LL-0.7 A1 L-2.0 fy
Sy (H MR 16.12% 1 51.69% , B} LL-0.7 [ &7
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o LU L 46 2 2R e I S R A U T R A O
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I FR, LL-0.7 H L-2.0 HA HAF )24 Rk

5 #hig

¥ AR DCP 19 LLDPE Al LDPE 77 b4
WFFE, 45 A AR S 36 & LLDPE (38 Jin Joit &2t 43 450k
0.7% [y DCP, 38 B B b 65.8% ) % # f£ 45 XLPE
(LDPE st it 4350k 2.0% ¥ DCP, 381K By
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A AR A IR 5 28 LAV /D s R Bl 7= 4 vy 7 A, LT
il 2 L P 0 45 ) s T D < 1 e R I 7
B AR B R R B R R R R
EPERYELR

(1) XF FEAILAR IR BE , L-2.0 {53 & SAE A AR v 1)
KA, LB AE {1 2y 173.75% , 1 LL-0.7 {3 HE
AR 62.92% ;7% 30~90 °C B P4, 224 i B A 7]
i, LL-0.7 A4 [OAR B s T L-2.0; LL-0.7 fy s PR
i TP K S T L-2.0;

(2) Wb B RN B i SR PR R, LL-0.7
A H 5 2R A S R R e MR AT L-2.0, iR
(50~90 °C) BT /Y B o 2 ik R R
PE T L-2.0, Gl FEAR XLPE H ) DCP & &, 7]
DAY/ B 4 246 2% rh i I o, A R T B
HL 5 HR R 1) 7 AN R 5 4 B A A B AT I R R S
[F) FE, i B 388 A58 1 ) A8

IRZC I B LLDPE J& — i 3 il /55 e L FL 45 46
SR IR AUMRIG FE S B8 vE R 1y i, O ARk St
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Mechanical and DC electrical properties of low crosslinking

degree LLDPE for XLPE insulation
LI Yinge', CAO Liang"?, LIU Xiangchen', LIU Yongbin', GAO Jinghui', ZHONG Lisheng'
(1. State Key Laboratory of Electrical Insulation and Power Equipment (Xi'an Jiaotong University) ,
Xi'an 710049, China;2. Electric Power Research Institute of Guangdong Power Grid Co.,Ltd., Guangzhou
510080, China;3. College of Engineering and Technology,Southwest University , Chongging 400715, China)

Abstract: A way to improve high-temperature mechanical behavior and reduce conductivity of direct-current cable insulation
material is introduced by using low-crosslinked linear low density polyethylene (LLDPE). LLDPE and low density polyethylene
(LDPE) with different dicumyl peroxide (DCP) content are analyzed. The mechanical properties of LLDPE and LDPE with
DCP are assessed by hot-set test, dynamic mechanical analysis ( DMA) and tensile test. The DC conductivity and DC
breakdown strength of these materials are also tested. The results show that crosslinked LLDPE behaves better than LDPE does
in elongation in the range from 0.7 wt.% to 2.0 wt.% DCP addition, and corssslinked LLDPF meets the requirements of HVDC
cable insulation for crosslinked polyethylene ( XLPE) elongation with 0.7 wt.% DCP addition. In this condition, LLDPE with
0.7 wt.% DCP addition is chosen to be a substitute for traditional XLPE for the purpose of minimizing by-products. DMA and
tensile test results verify that LLDPE with 0.7 wt.% DCP addition has higher Young’'s modulus and elongation at break than
traditional XLPE does. DC conductivity and DC breakdown experiments show that LLDPE with 0.7 wt.% DCP addition has low
conductivity , good temperature stability of conductivity and DC breakdown strength at the temperature range from 30 “C to 90
°C. As the crosslinking by-products in the actual cable are difficult to be removed completely and unevenly distributed, it
seriously affects the long-term safe operation of the cable. The low crosslinked LLDPE is recommended as the replacement of the
traditional XLPE for the insulation material in HVDC cable insulation system,so as to reduce DC conductivity and enhance the
temperature stability of conductivity while meeting high temperature mechanical properties.

Keywords: low crosslinking degree ; low-crosslinked linear low density polyethylene ( LLDPE) ; hot-set test; crosslinking

density ; dynamic mechanical analysis ( DMA) ;conductivity
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Edge computing node deployment method for distribution

network considering task migration
YANG Kai, CHEN Zhong, DENG Xuhui, LIU Bo
(School of Electrical Engineering, Southeast University , Nanjing 210096, China)

Abstract ; Deploying edge computing nodes on the demand side can effectively reduce the pressure of data transmission and
storage of the power network and improve the quality of electric power service. At present,the deployment location of edge nodes
is mostly determined from the dimension of grid topology, and the service scope of nodes is defined by the grid method. The
working process among nodes is independent. Therefore , the flexibility of the location and capacitydetermination of edge nodes is
low, and it may cause waste of equipment computing resources. Therefore, an edge computing node deployment method
considering task migration is proposed in this paper. Firstly, an edge computing architecture considering task migration is
proposed based on the characteristics of edge devices and the spatial characteristics of residential areas. Secondly ,feature data is
formed according to spatial information and load characteristics of residential nodes. Then the number,address and service scope
of nodes are determined by using the improved density peak analysis algorithm. Finally, a heuristic algorithm is designed to
realize the task migration among the edge nodes to ensure the balanced utilization of computing resources of nodes and improve
the stability of the system. A residential area in Nanjing is taken as an example to design simulation experiments. The results
show that the proposed edge nodes deployment method can effectively reduce the data transmission costs of residential nodes.
Also, the task migration algorithm can effectively balance the computing resources among edge devices and improve execution
efficiency of edge computing services.
Keywords : edge calculation; location and capacity determination; node deployment; task migration; calculate equilibrium;

density peak analysis
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