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Protection Effect of Qil and Gas Pipeline Insulation Layer Based on Low-Inductive
Graphite Composite Grounding Material
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Abstract : The grounding grid using traditional galvanized steel and new low-sensitivity graphite composite grounding tower was
modeled and calculated by CDEGS simulation soltware, The inflluence of factors such as the distance between the epitaxial
grounding body and the pipeline, soil resistivity and other factors on the withstand voltage of the pipeline insulation layer was
analyzed. and the dissipation charactenistics of the two grounding matenials were compared. The simulation results showed that
the increase of soil resistivity would increase the voltage amplitude of the pipeline insulation layer. The increase of the distance
between the epitaxial grounding body and the pipeline could reduce the overvoltage of the pipeline insulation laver, and the
dissipation characteristics of the low-inductive graphite composite grounding under the action of high-frequency current were
better than those of galvanized steel. After using low-inductive graphite composite grounding for commutation and drainage, the
overvoltage amplitude of the pipeline insulation layer was significantly reduced. An optimization scheme of overvoltage protection
using low-sensitivity graphite composite grounding material for lightning current commutation and drainage was proposed,
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Fig. 1  Actual scene (a) and simulation model (b)
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Tab., 1 Parameters of different epitaxial rav materials
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Fig. 2 Structure and size of different grounding materials
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Fig. 3 Current density distribution of two grounding

materials: (a) galvanized steel; (b) low-sensitivity graphite
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Fig. 4 Flow current ratios of two matenals
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Fig. 5 The soil potential of the square grounding body

with a single epitaxial ray
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Fig. 6 Leakage curremt distribution of square grounding

body with a single epitaxial ray
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Fig. 7 Amplitude of pipeline potential and insulation

withstand voltage at different distances
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Fig. 8 Amplitude of pipeline potential and insulation

withstand voltage at differemt soil resistivities
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Fig. 9 Reversing grounding body models
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Fig. 10 Grounding resistance under different

grounding body length conditions
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Fig. 11 Potential amplitudes of pipelines with

different materials
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Tab. 3 Minimum distance between pipeline and AC

grounding electrode

iS4 kV <220 330 500
1B m 5.0 6.0 7.5

M 2BERT, M 2.2 W858 v] H - e BE A0 K 21
NIRRTk CE 9Py Sl N S R Sy g Ll E 5]
500 € « m, FEHA IR IR G S8 Iy S e i) 1 %8, e
SMEE M A B B A PR R 7.5 m A I M 2 R R Ty
N 4 fraR,

R G SCHR T B 7 08 32 B i A Al e 2 By 0 12
e ot A PR A 8 25 L . FBE #8445 8 26 H v s
Atk Tt AR 28 kV.3PE B4 IR 4 it iy b ik i FE
fEh 109 kV. SN FHE S 308 8 I o FE A4 ff B Sk
o2 4 THILES R I T ALK bk T 32 8 R0, 3
LR Rt 1) 7 8 0] LA 26 M I 0 8 i 46 4% 2 7R 2 o
He ST E7E 2 18 T AR RS &0 F bR A0 2 A9 i i 2k
e 55 i AN 9 & e PR B PR RIS

4 RATFEAEMNEBRERZBE
Tab. 4 Withstand voltage of insulation layer in

different schemes

NG BRERTHE/V
BRI FBE # § 3PE H 1
B 369, 98 5844. 33
AU H W S 215.75 2291, 98
4 Lt

i CDEGS $0F X i e 2k B e i A 1 <4
i o g 2 ok v R R AT O B A, T 15 3 LR A
“5ie

(1) IO 42 b U B o 8 e, B9 K T 4
LI TR BRI T 208 2% 28 7R A2 o s 5+ S o BH 0 I &
PoEL 8% 10T At P S e A 20 b 4 e A A r o o (S 9
A 24 25 22 A L e M (ALY O

(2) F A% 4y B8 5T 4 3 3t b R0 A7 38 1) 5 3
I AT LAl o A ) T o e T O 1 i R A 0RE
G 1 PR SRR A HE 5 1t 16 A A Y B BOR T AT
2% J2% R 2 10 W (D PR S A () A i 4 36 30T 4 300 42 3t
AR FBE (X0l /) AR T 0 SR R R Y 8,

(3) 7E T 2 bl BLE i SO S k&
RN O T AT I 45 2% )2 R H] FBE. 3PE #4 ¥ i,
o 25 )2 A2 v e 2430 /I F 4 b ) b s i 6



T AT IR 8 S 6 Bt bR ith ST I 468 25 2 4 Bl 47

R 18 TR o T T (R SRR o B S A 4 TR R D R U ey m )], SRR A, 2012,38011),
iEH. 2881-2888,
. (9] PO, P38, BUPHTE, %, W0 TE P HEH 0 1 40 X 1 b 49 1
T ESH ] RBR Tk, 2015,35(9) 105
(1] WOREL AR, B, % SuEsh SRR aRT 111.
RPEAS BB i AR B ST BLAR L) . 18 hh 5 Bl 4, 2018, 39 [10] H# M. bilE. % FHABRESELHHER
(6):409-417,424, M FrEL) ). TR ARSI 2017,32(2) 1 85-94.
(2] BATR SO, AR, 7o S b 2R B R M b o A T R R v (1] ST E. E % EHOBRESEEH N R
[J]. o %g:eeiT2%.2017(2) .85-89. MBI B BT (7). W e FE3E R, 2016,42(6) . 1879
(3] M. ZFEAh . #k. 5%, bl 5w 2 i S e 2 2 ) 1889,
) fEm 0] MTh S5 B8, 2016,37(1) :56-59, [12] #oc#l . BUil%E, . #58.%. THABYSELHERE
L4] SRGEA] MRS SR %, FrREE RS SR S MR FTE S 2R BT S b RO et B2 LT ], s AR, 2014,
TR mBELT ], Mre HEHE AR ,2009,35(8) . 1807-1811. 38(10).2851-2857.
(5] W&, WA 8000, %, 22 0 L 28 3K 46 o 46 49T [13] M WUl E. % ARETHEREKS S ME
R A BR(ELT ). s RIH AR ,2008,32(2):17-20, Mol b P BE A R (], o e PR 4 AR, 2018, 44(12)
(6] Al gk, oef 2ok, 35, g P T 0400 el 2 i o Ll vy S 3808-3813.
A O b B o 7 FCRF 9T (0. % 1Rl 28, 2016, 52(10) . [14] FEE, E&F.FAR. A i a6 R i
124-129. [J]. H %Rl 2%.2017(1):37-40.
(7] P RSl PR, 35, 9 1 32 10 0 8 el 2k 1% W) 5 g [15] i N\RICMEEGE S #ig i, W8 H TRt
AN 38 AT 4P o i SR I R e R i () ). ML .GB 50251 —2015[S]. 463 . hE i & ARt . 2015,
Rl45 A, 2016,40(11) : 3609-3614. (161  FEl . Bl e i 4 e 28 bt tof 0 b 6 IR 1 300 ol 0 o O
(8] .08, WG, %, i o F 22 0 S efn 28 i f 2 4th FE[D]. dbR. fedb e K bR 2017,

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

FHER

(BACEHRHE b 5 B 5 ) — 5T 2012 4E 9 A iy i35 A AL A, & B & 4T, B34 11 8 4k 0ch
S50 PR Dl BR AN A 2 T Tk B2 B )2, 2 IR 56 A UL S RS T L 4 TR Rl G 4 TR TR b 5 A L 2 U BT R
P14 o T ok, 4 N b A ISP FH T R ok 4 S b R HAE 1 SR PRBE AL T4 5 b A9 8 ok 15 B 4 L A 4 T b Rk ) I ok
B4 , o R U R A 0 ol B L DAY B AP R

AR RN ERNTZ, M ALER R TR RS E 2 8D Ff ik 09 5 A4 R, 18 Db 3 55 19 25 FE R
B4F AR BT T RS A0 R S L e Tl R R IR R A B 2 AR b B bR A ) R R A e . AR
BE o] LAVE B E R 5 T RS L EEE, ST LU SRR TR Z 98 X TERERA RS EH{HH.

(BACH B Db S5 B i ) el 200 K2R 80K B BB M E B A R B R AT 48, B AR5 Fr
o oE O fEAE W OIOFA PR L RS S S B BUOR B AT U i iG & B BTt o8 R VR R B Tk
dt R, LR E AR RS T2 5RE .,

30 .



