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Geodetic interface algorithm for evaluating geomagnetic storms in pipelines
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Abstract:  Pipeline corrosion is easily aggravated at the boundary of the earth’s electrical structure. The
pipeline passing through the earth interface is subject to greater risk of geomagnetic storm disaster at the demar-
cation point. The algorithm in this paper can be used to evaluate the self-evaluation description of geomagnetic
storm disaster risk for oil and gas pipelines. This paper holds that the improved algorithm’s Parkinson vector is
more accurate than the traditional algorithm’s Parkinson vector in locating the geodetic interface. On the prem-
ise that the earth’s interface can be identified, the azimuth of the improved algorithm’s Parkinson vector will
change from 4+180°to 0° or 0°to ==180°near the interface, and the closer to the interface, the azimuth can better
reflect the inclination of the earth interface, and the length reaches the minimum value at the boundary point.
Factors such as conductivity difference between adjacent plots, the frequency of current sources and the angle
between the earth’s interface and the line direction will affect the distribution characteristics of the improved
algorithm’s Parkinson vector. The azimuth map and length map can be used to locate the pipeline through the
interface position. There is a virtual interface between adjacent earth’s interfaces, which needs analysis and ex-
clusion. The simulation results show that these conclusions are correct and have important guiding significance
for pipeline protection.

Key words:  preferred plane; Parkinson vector; earth’s interface; key node of pipeline; assessment
of disaster risk
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Table 1 Difference between traditional algorithm’s Parkinson vector and improved algorithm’s Parkinson vector

traditional algorithm’s Parkinson vector improved algorithm’s Parkinson vector

preferred plane of geomag-

aAH; 4+ bAD; + (-1 AZ; = 0™ AF = aAB, + bAB, + ¢AB.

netic variation vector

the vector difference between the geomagnetic com- the vector difference between the geomag-

wn) B0

geomagnetic difference

vector ponent at time ¢, and t, + At; (i = 1,2, netic component at time ¢, and #, + 1

steady state value no geomagnetic anomalies’s average valuet' the value at the previous moment

Parkinson vector dip angle I = arctan mm dip angle I — arctan a* ;tbz
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Fig. 4 Azimuth and length of improved algorithm’s Parkinson vector
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Fig.5 Azimuth and length of improved algorithm’s Parkinson vector
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Fig. 6 Azimuth and length of improved algorithm’s Parkinson vector
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Fig. 7 Azimuth and length of improved algorithm’s Parkinson vector
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Fig. 9 Azimuth and length of improved algorithm’s Parkinson vector
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Fig. 10 Azimuth and length of improved algorithm’s Parkinson vector
P10 Pk B vk B A 4 AR AR A o A A
(2) XA — > s D00 ) KAl R A 7 6 6 A0 B, SRS T 5325 s D0 A < 2% O A0 T A O 4% e DD 0
AR BT A TR R A
(3) 454 ot 50 1 A A 46 AR O i 7 0 B )AL B9 R IR L R s 6 87 0 O B 62 8 Y 7 125 TP b G 2 ) 45 1
T Y IR RN — A A I 07 Y 52 KU EE K

4 & it

AL 3 X A 4 AR OR BB 1 A AT AE 5T RHE G Sk R AT T B s 3k ST G A A A AT ) R MR A X K
AT B A 4 AR % it o3 AR R PR R AT T R 5 8 Ak X B T A% 43 AL T R b A TR 1) 5 LT T AL, X A A T OGS
I EHEAT T RS . ASCHIBAT T 05 JAH5, 2 T Sk 50k W0 4 AR O 5 10 52 PR A T PPAG 45 SR FEpF o vh L, 53
K, AL WMT .

(1) AHXS F A% G0 535 (A A 4 R J< 58 U 50 B30 9 0 4 R Ok St T 67 A A 0 S T RO ol 0 28 Ak L RE B T Oy
e B 1) S IR A 43 5 T 485 1)

(2) FE AT DATE I R Hl 43 S T8 A R4 T OR300 B WA 43 AR Ok 1 7 60 A 23 76 43 5 T B 3 56 Bl £ 180° 3] 0° 5k
0° | £ 180" Ay & I 728 Ak , FE 2 43 5 TABR T , A1 46 A% O< i J7 o £ B RE 8 Jo e O Mt 43 53¢ TR A 4050 1) o 50 B B W 4
FRR A A 3 SN AL IR B B /ME . el SR A 4 AR R i A2 B T AB M B S R 2 L 25 o HL R IR B DA
K K M43 5T 5500 26 7 ) & AR e L 5 s e R g TR BTG OG .

(3) AHSI AR Hl 53 5 T8I =2 [8] 47 76 1 40050 1T 5 2 o7 A8 38 OC S A7 B ), 75 M) FH o0k 0 0 R A 4 AR 0= it 2 4 [
A R K= 3 T 5 7 VR A 1T S ek AR

(4) B BA R B A 4 2% % i 1E 43 B S A B9 43 A R M DL R R A A T SR AT A9 7 1R T L T R A HE b
AU B Y b R U U A T A

S % 3k
[1] FH RiRWAIEELEBTLEML]]. LT&H, 2016(11): 9. (Wang Qi. Talking about the necessity of safe operation of gas transmis-
sion pipeline. Chemical Enterprise Management, 2016(11): 9)

[2] Fernberg P A, Samson C, Boteler D H, et al. Earth conductivity structures and their effects on geomagnetic induction in pipelines[]].

070012-7



oo ot 5 s TR

(3]

[4]

(5]
(6]

(7]
(8]

(9]

[10]

[11]

[12]

Annales Geophysicae, 2007, 25(1): 207-208.
Shepherd S G, Shubitidze F, Lotko W. Calculating induced electric and magnetic fields near coastal regions[ C]//EGS - AGU - EUG Joint
Assembly. 2003.
GEARI. — b i A 7 M R S W (K GIC PSP (3R 8 . CN201510579331. X[PJ. (Liang Zhishan. A calculation method of
GIC and PSP for buried oil and gas pipeline affected by geomagnetic storm: CN201510579331. X)
Parkinson W D. Directions of rapid geomagnetic fluctuations[J]. Geophysical Journal International, 1959, 2(1): 1-14.
Parkinson W D. The influence of continents and oceans on geomagnetic variations[ J]. Geophysical Journal International, 2010, 6(4): 441-
449,
Schmucker U. Anomalies of geomagnetic variations in the southwestern United States[]J]. ] Geomag Geoelectr, 1963, 15(4): 193-221.
BEAA A, BEE R AR SER ], HERY B AR, 1974(3): 169-172. (Chen Bofang. Conductivity anomaly in west coast of Pohai. Acta
Geophysica Sinica, 1974(3): 169-172)
R0, XX, WG, i [ Kl b G A 4 AR Ok B RRAE ROH S R S R J ] MRS, 2017, 39(1): 47-63. (Gong Shaojing, Liu
Shuangqing, Liang Mingjian. Characteristics of geomagnetic Parkinson vector in Chinese mainland and their tevtonic implication. Acta Seis-
mologica Sinica, 2017, 39(1): 47-63)
Baecher G B, Lanney N A, Einstein H H. Statistical description of rock properties and sampling[ C]//The 18th US Symposium on Rock
Mechanics(USRMS). 1977: 1-8.
FRATE. TR HRE G MM A RR S B KT M B ) FRBFE T IR b R RS B R AR AR ] MR WESY, 1987(5): 575-582. ( Gong Shaojing.
Parkinson vector at the geomagnetic stations in Guangdong province and the time-dependent changes of their ratio at Guangzhou station both
before and after the Heyuan earthquake. Journal of Seismological Research, 1987(5): 575-582)
Vi AR Ry Ml AR R T IR AR O B R R - A O AT M. Jb s AR B WAL, 2001, (China Earthquake Administration. Earth-

quake and precursor digital observation technical specifications— Earthquake observation: Trial. Beijing: Seismological Press, 2001)

070012-8



