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Fig.1 Schematic diagram of the 64/110 kV-
YJLW-02-630 mm? laying structure

FER SRR T, R R S R
1 Wem™ K WERSEUMET S5 R R gl
R U R e 2 B0 3k 1 iR, Rt =
BN 2 R,

x1 BHEEMRTESHREHY

Table 1 Cable structure,size and thermal conductivity
S5 AR JEE/mm 2fAE/mm FHEH/ (W-m™ -K™")
S RIN 15.1 400.0
£k 45 17.9 33.0 0.285 7
LS LYANE 45 37.5 0.142 9
&R A2 8.0 45.5 160.0
S 5.5 51.0 0.166 7

T2 H-ABESEEBSFESH
Table 2 Electrical characteristics of
magnetic-thermal coupling model

R HEE/(S-m™) AR
A2 5.998x107 1x10°
Hi %2 1x1071% 2.3
T 2 1x107'0 2.4
SRETER 3.774x10’ 1x10°
SMPER 1x107'0 8.0
135 1x10719 12.0
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TESZ b F 48 1 FCERE I A 1 249 RS S R (] 3
JEUPR 398 , 5 [l g v g v B ELOL T 0 L R AR
BEE AN 1.4 7R o 24 ra] A 2 S (A 3 B2 A g
7990 C i, 3 i AR T A5 i 48 A O 938 A,
AP A FRL B e e L EE 23 1) 85.87 °C(86.16 °C,
IR S A AP 2 B, SR 23 A i
3 FR.
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Fig.2 Temperature field distribution
for direct buried cables
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Fig.3 Isotherm diagram for direct buried cables
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Fig.4 Adding backfill to lay the cable grid profile
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Table 3 Three-phase cable conductor tempe-

rature and current carrying capacity during
backfilling with sandy soil

SRR C
3507 3¢ ZE i A5 BRE/A
RN NS I
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EIEEEYr - 80.75 83.51 81.02 980
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Fig.5 Variation curve of cable carrying capacity with
sand thickness when backfilling with sand

HIPE S ml oA, 2 (el Sy 4 JE A3 ik, (o] B
PR B v B A8 2 AR [ SRS A
100 mm [ A, [BEE S T4 4 1 20 i 22
FERU/IN, AR SR 100 mm 2 )5 22 2 AR K
FHEC IR M0 &, [l RGN Hi 4 1) 280
PETHIREE R, 955 A 42THF] 1 112 A, [l 14
Vb I L B AR H B TR IR BE AN K, 948 A 2T
1024 A, RARLMESE KB E, (HI k%5 BT 4 )57



173 AR A I XLPE A S5 7E A R s A AF T il 5 s i 1

JEE AR N0 P 4 2R ) R MR 5
24 mERIPEABHEETETEERSW
TEAZ Lol T 78 h H s S AN E v RE 2 %
FUNUBR AT 5, D PR3 v B AN 52 51 T3 s 3R 2 A [m]
YD A b7 U R A A I i T BE AN /N T R BN
450 mm (PR o B IN 3 AR AR R R
F18 3 FBOX R, 4 A8 9 52 ), S e BT B3 b Jo
PR i, HoA i 5 B A FL B 2% 50 mm, f-371 4
JEEE N 50 mm , GHARECN 1.28 Wem™ K™, L
2 400 kg m™ HAAHL 970 J kg™ K™, HAK FA&AF
MREHS 2.2 W AHTR o = ol S 0 ol AR V0
A AT R AR N 2 TR R R AR R
BRI N 982 A (967 A, AU H AT A EE
HL BG40 Al $2 71 0.20% ,0.31% LA Bl 3+
Wi, s g BE G A N 6 B

. g/ C
VR

R4 2 ‘ 80

® ® @ o

40

Wt = 20

E6 m=RELTERABHBHEEEST
Fig.6 Temperature distribution of power cables
when concrete cover is added
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Fig. 7 Temperature distribution for direct burial
of cables containing sleeves
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Fig.8 Air flow rate in the casing
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Fig.9 Variation of cable current carrying capacity
as a function of thermal conductivity
of the three-phase filler
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Fig.10 Temperature field distribution for a 1.5 W-m™ -K™
dry sand filled three-phase cable
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Fig.11 Variation of the cable current carrying
capacity with the thermal conductivity
of the intermediate phase filler
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Fig.12 Temperature field distribution for 1.5 W-m™ -K™
dry sand filled intermediate phase cable
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Table 4 Calculation of the load capacity for
different filling conditions at 1.5 W-m™ .K™'

SR AU B AT =AAAA
FEE  BE RFGE
HAE/A 1250 830 1255 813

28 T

FHEFHARECT Wem KT B S 2R
ZHOR3 Wem™ KA SR AN S PR
#£5 3W-m K HRARAEHNHRETHLER

Table 5 Calculation of the load capacity for
different filling conditions at 3 W-m™ -K™’
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RRTT 53.75% , 5 = A R BT O 14 2 2 4R T
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Tt 55.84% ML T = M R E 200 42 7157.32%
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REARLF HYSE ST Mok S T FE 45 1Y 20 i, TR 40 E ok 7y
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RIEFERTIBGR o A v Y E AR 9 BFER kL,
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Fig.13 Variation of cable load capacity with
backfill thickness and protection plate
thickness through the pipe
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Fig.14 Comparison of cable load capacity under
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Simulation of temperature field and current carrying capacity of direct

buried XLPE cables under different laying conditions
LI Huan, ZHANG Yanwei, ZHANG Ruixiang
(College of Electrical Engineering,Shaanxi University of Technology , Hanzhong 723001 , China)

Abstract : Soil direct burial is widely used for laying power cables because of its advantages of short construction period and
good heat dissipation performance. During the burial process, various laying conditions have an important impact on the
temperature rise and load capacity of the cable. In this paper,in order to investigate the influences of various laying conditions
such as backfilling sand, adding concrete protection plates and installing sleeves on the temperature field and load capacity of
direct buried cables, Comsol finite element simulation software is applied and electromagnetic field,thermal field and fluid field
are modeled on 110 kV cross-linked polyethylene (XLPE) power cables. The results show that backfilling with sand increases
the cable load capacity,and the increase of the cable load capacity slows down with the increase of the backfilling thickness.
The adding concrete protection plate has less effect on the load capacity,and the increase of the load capacity is less than 0.5%
compared with that without the cover. The filling high thermal conductivity material in the drainage tube increases the cable load
capacity ,and the increase of the load capacity is higher than 50% when all three phases are filled with high thermal conductivity
material and the middle phase is filled with high thermal conductivity material compared with the case without the filling.
Compared with the case of no filling, the increase of load capacity when all three phases are filled with high thermal conductivity
material ,the middle phase is filled with high thermal conductivity material ,and the other two phases are filled with low thermal
conductivity material is higher than 50%. When the above factors are considered at the same time, it is favorable to the increase
of cable load capacity.

Keywords : power cable ; cross-linked polyethylene ( XLPE) ;soil direct burial ;thermal conductivity material ;temperature field;

flow carrying capacity

(H8E FH)

Beijing : Beijing Jiao-

23 (1988) , B, {1, B 2002 BF5T 07 1)

SREAE(1998) 55, WL AR L, 587 6



