
Transactions. Georgian Technical University. AUTOMATED CONTROL SYSTEMS - No 2(15), 2013

11

gazsadenebis koroziuli rRvevis kinetikuri analizi

konstantine kamkamiZe, irine berZeniSvili, elene kamkamiZe
saqarTvelos teqnikuri universiteti

reziume

naCvenebia, rom gazsadeni sistemis dazianebiT gamowveuli materialuri da

ekologiuri ziani didia. dadgenilia, rom  koroziuli rRveva gazsadenebis mtyunebaTa

erT–erTi ZiriTadi mizezia. Seswavlilia foladis nimuSebis qcevis da masis kargvis

kinetika  gogirdwyalbadiT gajerebul modelur eleqtrolitis xsnarSi. moyvanilia

eqsperimentis monacemebis statistikuri damuSavebis Sedegebi.

sakvanZo sityvebi: gazsadeni. koroziuli rRveva. risk–faqtorebi. sulfiduri

daskdoma. kinetikuri modeli.

1. Sesavali

bunebrivi gazis gadasaqaCi magistraluri gazsadeni  miekuTvneba da gansakuTrebiT

sapasuxismgeblo obieqtebis kategorias, radganac misi saSualebiT transportirdeba airi,

romelic TviTaalebadi unarisaa, iwvis cecxlis wyarodan da aseve iwvis damoukideblad

am wyaros mocilebis Semdegac [1-3].

gamomdinare aqedan potenciurad saSiS gazsadenebze momxdari avariebi da mtyunebebi

did problemad rCeba dResdReobiT mTel msoflioSi, radgan mas garda ekonomikuri

zaralisa, SesaZloa mniSvnelovani ekologiuri ziani da sxva uaryofiTi Sedegebi mohyves

[1,3,4]. amitomac dReisaTvis satransporto infrastruqturis gaumjobeseba

umniSvnelovanesi pirobaa qveynis ekonomikuri da socialuri ganviTarebisTvis.

energetikuli resursebis usafrTxo  transportirebis strategiuli mniSvnelobidan

gamomdinare samuSaos mizania konstruqciebis gamarTul eqspluataciaze moqmedi risk–

faqtorebis gamovlena da simtkicis pirobis Sefaseba eqspluataciis dros.

2. ZiriTadi nawili

gazsadeni sistemebis mtyunebaTa analizma aCvena, rom avariebisa da katastrofebis

ZiriTad mizezs warmoadgens foladis milis koroziuli rRveva garemos qimiuri an

eleqtroqimiuri zemoqmedebis Sedegad. koroziis Sedegad liToni kargavs simtkices,

sisales, plastikurobas da sxva Tvisebebs (nax.1). yovelwliurad koroziis Sedegad

msoflioSi ikargeba  gamodnobili liTonis 10–12%.

nax.1. foladis milis koroziuli rRveva

maSasadame, gazsadenis korozia misi saeqspluatacio resursis Semcirebis erT–erTi

ZiriTadi mizezia [1,3-7].

milebis gare da Siga zedapiris koroziis gamomwvevi faqtorebi sxvadasxvaa:

gadasaqaCi produqtebis koroziuli agresiuloba, moxetiale denebi, niadag–gruntebis

tipebi, miwisqveSa wylebis maRali done da sxv. [3-8].
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miwis wiaRidan mopovebuli bunebrivi airis Sedgeniloba erTgvarovania da

ZiriTadad meTans Seicavs (92,6 %). navTobis sabadoebis Tanamgzavruli gazi Seicavs

agreTve eTans, propans da butans (kuTri wvis siTbo 33–36 kj/m3) [9].  wvadi

komponentebis garda bunebrivi gazi mcire raodenobiT Seicavs gogirdwyalbads,

naxSirorJangs, wylis orTqls, Jangbads, azotsa da qloridebs. gazSi wylis orTqlis

raodenoba damokidebulia airis wnevaze, temperaturasa da mis Sedgenilobaze. airis

molekuluri masis zrdasTan erTad izrdeba masSi wylis orTqlis Semcveloba. azoti

xels uwyobs gazSi wylis orTqlis raodenobis Semcirebas, xolo gazSi gogirdwyalbadis

da naxSirwyalbadebis Semcveloba piriqiT zrdis masSi wylis orTqlis raodenobas.

bunebrivi airis zustad es Tanamdevi komponentebi miCneulia Zlier  koroziul

agentebad, maT mier Seqmnili garemo liTonis koroziuli rRvevis mizezia. foladis

sulfiduri daskdoma viTardeba mxolod gogirdwyalbadis wyalxsnaris zemoqmedebis

Sedegad.  gogirdwyalbadTan urTierTqmedebis Sedegad milis qveda msaxvelze

ganviTarebuli rRveva xSirad calkeul ubnebze siRrueebs da xvretebs warmoqmnis, rasac

adviladaalebadi bunebrivi airis gaparvamde mivyavarT. feTqebadsaSiSi produqtebis

gafrqveva SeiZleba gadaizardos umZimes katastrofaSi savalalo SedegebiT.

Cveni interesis sferos am etapze warmoadgens gogirdwyalbadis zemoqmedebiT gamowveuli

liTonis zedapiris koroziis Seswavla gogirdwyalbadiT gajerebul (P=1atm)
eleqtrolitis NACE xsnarSi, NACE Standard TM 0177-96 “Laboratory Testing of Metals for
Resistance to Sulphide Stress Cracking in H2S Environments” mixedviT. xsnaris temperaturaa

24±3°C, gamocdis xangrZlivoba – 3 Tve. foladis rva nimuSis paraleluri gamocdis

Sedegebi koroziul mdgradobaze moyvanilia pirvel cxrilSi.

nimuSebis masis danakargebi NACE xsnarSi cxr.1

დღე–ღამე Δm1 Δm2 Δm3 Δm4 Δm5 Δm6 Δm7 Δm8
5 4,098 3,596 4,065 4,1005 3,998 3,912 4,0855 4,212
10 9,023 8,997 9,008 9,028 8,989 8,975 9,015 9,024
20 22,218 20,141 21,765 21,684 20,911 20,352 22,104 22,008
30 39,125 38,716 39,086 39,090 38,824 38,786 39,073 39,103
40 50,638 47,997 50,164 49,827 49,583 49,712 50,065 50,112
50 60,121 58,714 60,023 59,835 59,912 59,925 60,316 60,227
60 71,008 70,911 70,735 70,158 70,488 70,613 70,98 70,867
70 83,311 82,851 82,983 82,661 82,320 82,731 83,173 83,126
80 92,861 92,512 92,508 92,262 92,212 92,258 92,729 92,618
90 102,734 102,117 102,218 102,201 101,989 102,006 102,512 102,581

saSualo kvadratuli gadaxra (gasaSualoebuli gabneva eqsperimentis yvela

nimuSisTvis) Seadgens 0,361 g/m2, maqsimaluri gabneva aRiniSna me-40 dRes: saSualo

kvadratulma gadaxram Seadgina 0,817 g/m2 .

saSualo variaciis koeficienti cvlilebis aris mimarT (Tu miviRebT masis

danakargis maqsimalur saSualo mniSvnelobas 102,295 g/m2) Sesabamisad tolia 0,35%,

maqsimaluri - 0,8%. analizis Sedegebi miuTiTeben nimuSebis maRal erTgvarovnebasa da

gazomvebis sizustis maRal xarisxze eqsperimentis msvlelobisas.

me–2 naxazze datanilia yvela eqsperimentuli wertili da saSualo mniSvnelobaTa

cvlilebis mrudi-2 (lurji). datanilia agreTve wrfivi aproqsimaciis Sesabamisi xazi-1

(wiTeli), romelic gansazRvrulia yvela eqsperimentuli monacemis gaTvaliswinebiT

umcires kvadratTa meTodiT, anu Seesabameba minimalur jamur disperisias. regresiis

gantolebis fizikuri arsidan gamomdinare, Tavisufali wevri miRebulia nulis tolad:
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 Um .
regresiis gantolebis koeficienti U warmoadgens masis kargvis saSualo siCqares

da tolia 1,169 g/dR.m2.

nax.2. koroziuli procesis kinetika NACE xsnarSi

gamoTvlilia agreTve eqsperimentuli wertilebis gabneva regresiis gantolebis

mimarT, rac axasiaTebs aproqsimaciis sizustes. saSualo kvadratuli gadaxra Seswavlil

intervalze tolia 2,232 g/m2, maqsimaluri - 4,178 g/m2, Sesabamisad, saSualo variaciis

koeficienti cvlilebis aris mimarT tolia 2,18%.

kinetikuri modelis safuZvlad miRebulia foker-plankis gantoleba

erTganzomilebiani sivrcisaTvis:
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igi aRwers raime x parametris cvlilebas fazur sivrceSi - Cven SemTxvevaSi m
zedapiris erTeulze masis cvlilebas saSualo siCqariT U da mudmivi „difuziis“

koeficientiT D, romelic axasiaTebs  fluqtuacias [10,11].

izomorfulobis principze dayrdnobiT gamartivebuli amonaxsni SeiZleba aRvweroT

wrfivi difuziuri modelis drois mixedviT albaTobis simkvrivis ganawilebis

gantolebiT [12]:
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sadac = /  (  dayovnebis drois saSualo mniSvnelobaa, igive maTematikuri lodini

M[]), xolo pekles fiqtiuri kriteriumi Pe=U 2M[] /D .
miRebuli koncefciis fizikuri arsi Semdegnaired Camoyalibdeba: masis kargva

koroziis Sedegad mimdinareobs mudmivi saSualo siCqariT, magram vlindeba fluqtuaciac,

romelsac vaxasiaTebT difuziis koeficientiT.

3. daskvna

miRebuli monacemebis analizma aCvena, rom gazsadeni sistemis gamarTuli

funqcionirebis da ekologiuri usafrTxoebis erT–erTi madestabilizebeli risk–

faqtoria gogirdwyalbadis Semcveli wyalxsnaris zemoqmedebiT gamowveuli  liTonis
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zedapiris koroziaa. miRebuli modelis gamoyeneba cdis Sedegebis eqstrapolaciisTvis

gulisxmobs, rom masis kargvis saSualo siCqare SenarCundeba mudmivi. amasTan vuSvebT,

rom mosalodnelia imave masStabis fluqtuacia rac Seswavlil intervalze da romelic

SeiZleba gamoixatos rogorc koroziis siCqaris perioduli cvlilebiT (msgavsad

grafikze gamosaxuli gansxxvavebisa saSualo masis danakargis mrudsa da regresiis

gantolebis wrfes Soris), aseve Sedegebis gabneviT calkeuli nimuSebisaTvis.

fluqtuaciis  koeficientis miRebuli Sefaseba iTvaliswinebs orive faqtors
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KINETIC ANALYSIS OF GAS PIPELINE CORROSION

Kamkamidze Konstantin, Berdzenishvili Irina, Kamkamidze Еlene
Georgian Technical University

Summary
It is shown, that gas pipelines carry volatile, flammable or toxic materials with the potential to

cause public injury and environmental damage. Corrosion is one of the leading causes of failures in
onshore transmission pipelines. The kinetics of corrosion behavior and averaged mass losses of steel
samples in the model electrolyte solution saturated with hydrogen sulphide during 3 months has
been tested. The results of statistical analysis of experimental data are given in the represented paper.

КИНЕТИЧЕСКИЙ АНАЛИЗ КОРРОЗИИ ГАЗОПРОВОДОВ
Камкамидзе К.Н., Бердзенишвили И.Г, Камкамидзе Е.К.

Грузинский Технический Университет
Резюме

Показано,  что аварии на газопроводах влекут за собой значительный материальный и
экологический ущерб. Установлено, что коррозия является одной из основных причин
аварийных отказов трубопровода. Исследована кинетика поведения и потерь массы стальных
образцов в течении 3 месяцев в насыщенном сероводородом модельном растворе
электролита. Представлены результаты статистической обработки данных эксперимента.


