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ABSTRACT

The current output of a full-wave (or half-wave) rectifier goes to zero 120 (or 60) times eve-

ry second. Thereby, the standard rectifier itself acts as a fast interruption circuit. The waveform

analysis method is based on this phenomenon.

AD/'DA card and microprocessor of comupter were used to read potential waveform data

and a computer software was used to analyze waveform data. The pipe-to-soil potential and the

polarization potential can be fastly obtained by above package.
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Table | Corrosion condition of dug out under-
ground pipeline.

TR | BB F L E/AL PSR
1 — 850mV -~ 750mV | fl L
2 —1000mV — 700mV fL iy
3 —1200mV — 800mV | ¥ %
4 —1400mV — 800mV | & ¥ w
5 —1000mV — 700mV | HEELEE
6 —1000mV — 820mV | B4 B #f
7 —1000mV — 850mV | & % B §F
8 —1700mV ~1100mV | ¥ 4 B &
9 —1300mV — 700mV | B % B fF
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Fig. 1 Fullwave or halfwave rectifier.
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Fig. 2 Pipe-to-soil potential waveform analysis.
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Table 2 Interference effects on pipe-to-soil potential
waveform.
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Fig. 6 Pipe-to-soil potential showing anodic spiking.
Fig. 4 Pipe-to-soil potential showing out-of-phase re-

ctifiers condition.
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Fig. 7 A measurement system of w.r.t pipe to aoil po-

tential analysis.
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Table 3 In-phase rectifiers effect on pipe-to-soil po-
tential waveform.

B[R TRIERHE | RH R |
( volt) (mv) (mVv) (%)
3 ~ 765 -~ 767 0.3
4.5 — 840 ~ 840 0
6 —1040 — 1040 0
9 — 1280 — 1287 0.5

4 BRHEEMRBHEBETOHTE
Table 4 Out-of -phase rectifiers effect on pipe-to-soil
potential waveform.

R REESE | AR RE
- ( volt ) (mvV) (mV) (%)
3 — 765 — 760 0.033
4.5 — 1360 — 840 0.04
6 —3790 — 3800 0.003
9 — 2080 —2180 0.05

REEE (mV) — RERHE (mv)
TEBE (mV)

B (o) =

#s5 BB 60HzAC KKEH
HHERLLA R
Table 5 Single rectifier, 60 Hz AC stray cnrrent effe-
ct on pipe-to-soil potential waveform.

BUHE | peak-to-peak | FAHEEHIE RE
(Hz) |EE (volt) (mV) (%)
60 0.3 —800 3
0.6 —840 1.8

2 =960 16.4

5 - —840 1.8

7 —840 1.8

10 ~— 840 1.8

12 —1780 5.4

FHERME (mV) —EP
E»

RE(%) =
( Ep=-1825)
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Table 6 Comparison of the polarization potentials
of pipeline in Hsin-Chu area using different
methods.

Bl A | WEE | RERE HR A&

HIATHY: | Ep,i | Ep,s | Ep,w FRE (%)
T7 — 850§ — 910 | —870 2.4
T8 — 890 [ —1030 | —880 1.1
T9 — 880 | —1090 | —920 4.5
T10 — 890 | —1095| —910 2.2
Tt — 880 | —1080 | —890 1.1
Ti2 — 825 | — 940 | —820 0.6
T4 —1000 | —1080 | —950 S
TIS — 1010 | —1090 | —990 2
T16 —1050 | — 1130 | —995 5.2

¥ &

DAL G4 FE M BT AD,/ DA -FHE IS

7 Pl T E SRR AL R T L
Table 7 Comparison of the polarization potentials
of pipeline in Tao Yuan area using different

methods.

B Sk | BEE | EER 7 H %

HIGAREHSE | Ep,i | Ep,s | Ep,w [RZE (%)
T4 — 855 | — 820 — 830 2.7
TS — 930 | —1000 | — 950 2.2
T — 960 | — 980 [ — 880 8.2
TI10 — 990 | — 1015 [ — 1000 0.1
TI8 — 980 | —1060 | — 930 5.1
T22 —1035| — 1160 | — 1100 6.3
T23 =1075{ —1130 | — 1075 0
T24 — 920 | —1080 | — 980 6.5
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¥ 23 |2 HE (190 X263 ) 40,000 20,000 "
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