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Excitation coil design of eddy current thermography for
structural damage detection of offshore platforms

Sun Xiaoru'®  Zheng Wenpei'”> Zhang Laibin'?

(1. College of Safety and Ocean Engineering, China University of Petroleum (Beijing) , Beijing 102249, China; 2. Key Laboratory of
Oil and Gas Safety and Emergency Technology, Ministry of Emergency Management, Beijing 102249, China)

Abstract: As an important facility for offshore oil development, offshore platforms are prone to damage in harsh environments, such as
seawater immersion and impact, which affects their safety. As a high stress concentration area, tubular joints are more prone to be
damaged in offshore platforms. Therefore, the detection of tubular joints is of great significance. In order to adapt to the damage
detection of the tubular joints that are the special structures on offshore platforms, using eddy current thermography, the structure of the
tubular joints and the distribution of eddy currents induced on the surface of the tubular joints are considered, three forms of coil were
designed: Round table coil, delta coil and flat double coil, and the corresponding simulation was completed by SolidWorks and
COMSOL. In order to meet laboratory requirements, the actual models of coils and the workpiece to be measured were manufactured.
The accuracy of the simulation and the effectiveness of the designed coils were verified through experiments and MATLAB data
processing. The results show that the flat double coil has better heating effect on the tubular joints of offshore platforms, and can be used
to detect the damage defects.
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Fig.2  Excitation coil model
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Table 2 Material-related parameter
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Fig. 5 Circular table coil simulation results
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Fig. 6 Temperature distribution above defects

K7 =MivLpE g

Fig.7 Triangular coil simulation results
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Fig. 8 Flat two-coil simulation results

2 SRR ERR

2.1 $MIRAEBRIEE ST

AT PG SRR R, oA S = kAT
S, T S S S A BE S 0 5 1Y 45 #ANARAE R i #A
% I E ST A E 9 FiraR 1 4E LGB R A 12 R i i
SEIE 2k RS A A (7 BRSO, AR b i g 1 RS 3% 3
Frs , IWAE B 53 S B 2 5 50 S0l R 14 24 34,
2.2 EHISH

AU AT ELAL 43 S AR H0L B B TG R R
PRI O, an il 10~ 13 Frs, = AP 28 B il T B4k e

K9 A5 ) AR R il
Fig. 9 Equal scale steel plate model

FEE A 100 A BYRLIL, MO 4 T, 26 Bl 5 - H 2 18] 1Y
PRI 1 mm  IEAS )4 0. 4 5
&3 BREAMEMERS
Table 3 The specific size of the defect
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Fig. 10 The delta coil heats up without defects
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Flat double coil heating effect without defects
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Fig. 12 The effect of the delta coil heating at the defect
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Fig. 13 Flat double coil heating effect at defects

& 13

RE/C
SO = N W B W

S

. 40
— 25 30 P

—— o
K14 RS = e

Fig. 14 3D plot of temperature distribution
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Fig. 15 Experimental simulation system
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Fig. 16 Experimental simulation of delta coil
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Fig. 17  Flat double coil experimental simulation
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Fig. 19  Dynamic temperature 3D reconstruction
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