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|. Introduction

During the construction of distribution network, base plates, pulling plates, chucks (abbreviated as BPC) and stay wires

1. Experiments
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are supposed to be attached to and buried with the poles in order to keep the poles from descending and tilting. A 125 | o detom
trenchless detection method Is urgently needed to judge If the BPC are set according to construction standard. Transient | “ oL ;é?ggmg _
electromagnetic method (TEM) Is a trenchless underground metal detection widely used In the fields of municipal Fig. 4 I Fig. 5 | 045 - |, dtstem
engineering [1], tunnel prediction, [2] and ore layer exploration, etc. But it’s not suitable for this application due to its S | oos)t | o
detecting blind zone whose depth ranges from 0 m to 20 m. This paper proposes a novel detection method for the BPC B U S

based on exerting external excitations which can solve the problem.
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[1. Design and Operation Principle &
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embedded
pr - As shown in Fig. 1, the system is composed of excitation generating | _ L | ' ' ' T experimes o
| pton circuit, receiving coil, signal receiving and conditioning circuit, The experiment platform Is shown In Fig. 4. Changing the — teoretical Ur grapt]

circui depth of BPC, the recelving coil’s voltage Is shown In Fig. 5. _
The relationship between the voltage’s peak value Ur and the Fig- 6,
depth d Is shown In Fig. 6, which Is approximately

exponential and fits well with the theoretical Ur-d graph.

embedded processor, and lead wires for the BPC. The lead wires are
buried In advance during construction and used as terminals for
exerting excitations. The topology of the signal generating circuit Is
shown In Fig. 2, the excitation current’s waveform is shown In Fig.

signal receiving and
conditioning circuit
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VSIS W | 3 Fig. 7 shows the graph of the BPC framework’s voltage and
SRR | | | . current during t0 and tl. Take the average value through
5082320050 EE52E00050605CE3530000; 1) DEPth evaluation _ _ _ _ 0 | | | |
HEBHEHEHHEHE T | . s . L multiple calculations, Its resistance calculated from the 0.5 1 L5 2 25 3 3.5
s;s;z;;;z;z;z;z;}% 4| . Peak value of the receiving coil’s signal Is used as the criteria for . . - . d/im
SRR P === - |/ BEnaEaREsae = : - - . ayg = - - eXperIment data IS R1 —1677 mOth, ItS IndUCtaﬂCe 0.2 [ ‘ . . . ‘ [ .
ST TR ——— ey | | (S judging the BPC’s depth. Assume the coll Is In square shape, and Its . . . .
A S SRR ¢ B> : - - . - - CaICUIated by equatIOn (2) frOm the eXperIment data IS
chionnnononononon i side length is |, the same as the length of the BPC’s diagonal line. a . . - -
RS = The excitation current in the BPC’s framework is i. The depth of the L1=0.9673 uH. As reference, Iits resistance measured by J
- A S P or HIOKI RM3548 RESISTANCE METER is 1.608 mohms, its '8 7! |
FHEHEHHHE S B R BPC Is d. Turns of the coll 1s N. The relationship of the receiving . . S <
. , : . . Inductance measured by HIOKI IM3536 LCR METER Is S I
signal’s voltage Ur and the framework’s depth d Is shown In . . . .
N RD - _ 1.0324 uH, which are basically consistent with the calculated ol |
equation (1).
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| ; 4ﬂ°-dt[\/5| +4dl +4d? —~/51? — 4dl + 4d —2@ V.. Conclusion
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o M c 2) BPC’s condition evaluation The relationship between the voltage’s peak value U and the depth d Is consistent with the theory, thus by storing
A The condition of the BPC can be evaluated by measuring the the receiving signal data of a standard BPC In a database, we can judge If the tested BPC’s buried depth meets
IGBT y g
g | electrical parameters of its framework. By acquiring the static value the Installation standard. The resistance and inductance calculated from the experiment data Is acceptable and
p y acq 0 afit |
} current of the voltage and current of the BPC’s framework from t1 to t2, the can be used as criteria for evaluating the status of the BPC’s structure.
0 | resistor of the framework can be calculated. And the inductance of
Fig. 3 the framework can be derived as equation (2). References
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