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on High Thermal Conductivity Pipeline
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Abstract: In order to solve the problem that the cable capacity much lower than the design standard due to the

high thermal resistant environment in the running process of duct cable laying, this paper developed the cable pipe
materials that graphene microchip and graphite flake modified HDPE (PG-GNPs-HDPE) with high thermal

conductivity, then established a simulation model and verified the improving effect of using the high thermal

conductive pipeline of PG-GNPs-HDPE under the common duct laying condition of the current urban distribution

network. The results show that compared with the ordinary HDPE pipe, the carrying capacity of 110kV 500mm?

cable group with 2x4 laying is increased by 9.32% after using PG-GNPs-HDPE high thermal conductivity pipe;

for 10 kV 3x400 mm? cable group with 3x4 laying, the carrying capacity increases by 7.42%.
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Tab.1 Experimental raw material
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(HDPE) AT
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(GNPs) i ARAT PR A F
VeE 425y 58 8 pm <40 pm AT 100 pum , b 5 5 [ B

(PG) RAMRAT
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Tab.2 The sample codes of nanocomposites

TTERS BV EEN SURL R 20 4L
PG-GNPs BT 4%, 7%, 10%, 13%
PG-G Ti 5 F (40 pm) 4%, 7%, 10%, 13%
PG-GNPs-LG  f1 sl 1, A1 28 F (100 pm) 13%
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PG-GNPs-SG A &I, £ 5 Jr (8 pm) 13%
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Fig.1 Thermal conductivity of GNPs and

PG-filled HDPE composites
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Fig.2 Thermal conductivity of composites under
different compositional formulation of GNPs and

PG under different mixtures
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Fig.5 Diagram of boundary conditions

CR R e P bR S N EEL SRS |
FR NIl TR s 56 2 80 T RN Tk ) AR
FE 5 28 3 NI T ok A o AR AT EAR A 30 Sy
MR R LIRS, /&5 1 I %A
frkn LI S E MR ILT AR A 2K
A R B TS S e fl, AR R BT A
ERESURS SiE SRS 3Lyl [ i
(R

T=T(xy)|r, (6)
oT
A= tqg=0 @)
onl>
aT
Erml a(T -T)|r, ()

ad

ﬁm»«w¢wﬁﬁ§%£ﬁmﬁﬁE%ﬁaw

AP/ IS NN BN W (PSS VR i S G R v S ]
T A N EHER S AEL W/(mK): 0 ARE LS
AR R

3 MESRSH

3.1 BHEAKRERSHRIMNERASHEE

2% 5L 110 kV YILWO03 1x500 mm® A1 10 kV
YJIV22 3x400 mm® FL 45 N AT iHE . Hod 2x4 K
B HEE TR P9 RCE 110 KV FL45 , 3%4 K U8 HE A T
HIE N CE 10 KV LT . FZEARIRSE M S H N 3
R 4 FroR, RS HIUA R 5 FR.

#3110 kVEBEELEEH S
Tab.3 Construction parameter of 110 kV cable

BH Hifig

T 4ME/mm 26.6
4825 bt i SME/mm 74.1
8 B 5ME/mm 84.6
HMPESME /mm 92.6
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Tab.4 Construction parameter of 10 kV cable

HiH Hifl
S 4k4ME/mm 24
Y42 B i /M2 /mm 45
)8 BE W SME/mm 47.7
i M2/ mm 103.1
AP HME/mm 1123
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Tab.5 The thermal parameters of external environment

ok S AHU/(W/(mK))
3 HDPE & & 0.40
PG-GNPs-HDPE & 5 #Vi& 18 1.40
K e T £ 0.80
+ 4% 0.83
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T B B0 TR FE Y ME — () L B R, A
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PR AT AR Y Ko 34 7K e HE A T bl ) L AR A 284 ) 522 4
FOEA, WE AN RIS E N 20°C, UHEE I —AH
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Tab.6 Effects of high conductivity pipe on the ampacity
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Tab.7 Thermal resistance of the hottest cable in duct

banks before and after using high conductivity pipe

i ... PG-GNPs-HDPE #Mii#upH
T H HDPE & i

I PG 2/%
110 kv 2x4 HEE B
e A L S kA 3.82 3.14 17.8
HHABE T,/(K/(m- W)
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SRR A EN 6.54 5.78 11.6

P T,/(K/(m-W))

4 25
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