y VO Gl o(FF o analgn ) FF alas o jlach (Suy 93 oeige 9 p sl daliliad

.10314.5 BL) G.u.n.“:\ wails R 2 FEN e:\.m:\.w 5‘ ouldiyl

Ol 7 suaal suge S oa S Ld ) ssaa T(oadld e THlials desane M codl wanallase (g )Lt sase
fslad seal A cuug gllo s g ghs oL gls

Ol (Glgtal Glidal s sl wl go ceuaige suSiiily walical ™ ludals ¥ k) wlis IS0

Ol eolpial (Sl fad oot (BIS oS58 i) s, lS 0

O Olial Glgda! Gl S8 e il (o iSuY ) b K4V

m.eslami@iut.ac.ir :J sicus sdicus o3 *

AAERVAL PA IR~ SRR\ | VAR 7 S | VR I v

w5 LSl 03 4 5 3 ) g0 Sl ] Sladle 3 IS Bl by aber 51 (Sa) 5l n 03 Chlim sl b, 055 atg 5 2 sk
3 6l Slaaainia ol 03505 (5,8 iy 3 5 oS Sy U ST 5 Sl (6555 (i L s (sl 5 oo Sy
Ob o s b b b i plasSy s § Oy o Slallas 4l sl 4l 5 g (g3laze Sl b 0liS 5SS (gl 5! Olontily
op g A g (b S b s se S S 5 WIS S el 5SS P B S a A S 05k 5o el
258y o e i L5 Al 5 5 0513 513 e S5 S 55 A il Tl 53 el i 5 Shas
FAASF AP Ao ys VY 5 5 kS 0 (IS S 5 IS g3 o a5 et ol b s a4 5 o8 Jome 53 atin
Sds e ¢ ol e 53 47313 DL b s el (D) Ao y3 0 5 5,2 S 00 5 (C) A3 0t 5 5,28 5 (B) Aoy VY
b 0L O pan (ool ot 53 457 55 0L (8 e 0L 2 jpolis oMoty ol adly 2ol TAY 51 2 B (S 0 4 Lo AC
gu;ﬁwsgcy«fd\“?}:u..;.ntatiJ:A\sdu.ﬂwgws)tf‘)gruw;ls;;\@uﬁuﬁﬁw 3 e
O 33 o sl Jale ST UL o AT ety (6551 5 e Ll ol 55 475 ST 0L Ol or 01 (b 2 B e Dhas (gl
gt,:@‘wuwﬁ.},u@bam&,-éuwm_éjgm,KwJ_n‘a,w@.a,@@gw@mﬂéu%@m;ﬂ
Ghol> Gblie 53 (o laptunm i Sl oslinal 53505 (6 g 3 Sas () JSKom 5 1S3 1 (patuin p3lie )3 i) 50wt S O 4
5o b il by Gls ) bt & G5 53 (mpan ol i 0 8 015 0 1y T i 5 S 2SI 5L 5 slis
S 3l Se Jsb 53 (s Jomil) (Bl iy oMoy bl a23ls bt 5 Shos Wl 5 oo ot ol (b gy iullar (Gble

W15 55 Eblis 03 o 55 Olimar 5 old TS 555 (T s clinl 5 Shes 5925 L

u‘“ﬂi J,ibz::f) 46:\1}5 45}] L ‘L;..«Ulf bl edilas u,:‘..&};_ cu,u".l?A\ :03‘9.'\:.’:


mailto:m.eslami@iut.ac.ir

Vo Ll o FF o ada)lgn ) FF ol o ylach (Suy 93 ouiige g sl daliliad

Utilizing Pulse Cathodic Protection
System in City Gas Pipelines and its
Comparison with Conventional
Cathodic Protection System

M. Afshari 1, A. Eslami 2*, M. A. Golazar 3, A. Fatehi 4, H. R. Gorji °, M. Ahmadi ¢,
A. Kavian 7, D. Tavousi 8, A. Khodaei ?

1 Ms.c, 2 Associate Professor, 2 Professor, Faculty of Materials Engineering, Isfahan
University of Technology, Isfahan, Iran

45 Ms.c, Sheikh Bahai Industry Research Company, Isfahan, Iran

6.7.8 Ms.c, ° Ph.D., Isfahan Gas Company, Isfahan, Iran

“ Corresponding Author: m.eslami@iut.ac.ir
Submission: 2022, 03, 11 Acceptance: 2022, 06, 10
Abstract

Improving and optimizing corrosion protection methods, including cathodic protection, has received much
attention in recent years. Due to the advancement of science and technology and industry development,
manufacturing and controlling rectifiers has also made significant progress. The performance characteristics and
efficiency of rectifier components have improved over the years. Based on the studies, an industrial pulse rectifier
that can produce pulsed current in the frequency range of 800 Hz to 60 kHz based on the desired frequency and
duty cycle was successfully designed and manufactured. In order to evaluate the protection performance of this
system in the field, the pulse rectifier was placed next to the conventional rectifier, and the protection conditions
of the system were continuously monitored. Three test points with specified intervals were analyzed at frequency
and duty cycle of 50 kHz and 73% (A), 60 kHz and 73% (B), 60 kHz and 50% (C), and 50 kHz and 50% (D),
respectively. Results showed that AC voltage in the pulse system has decreased by more than 80% compared to
the conventional system. In addition, the current consumption values showed that in the pulse system, the current
consumption has decreased by more than 70% in certain values of frequency and duty cycle. Because the pulse
wave has practically no current consumption during off time, energy consumption is greatly reduced, an important
factor in energy consumption and economic costs. Also, this system has no cooling system like the conventional
rectifiers. Accordingly, the system has a better performance at certain values of frequency and duty cycle. Such
systems in areas with high electrolyte resistance can be considered a good option. Also, if the pipeline has a cover,
the system can function properly even with the cover separation areas. Moreover, the protection potential became
more uniform and remained within the protection range during the measurement period, despite the poor
performance of the anode bed.

Keywords: Cathodic protection, Coating disbondment, Steel pipeline, Impedance, pulse rectifier.
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