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Korozni problémy a jejich reSeni v rafineriich ropy a petrochemickych vyrobach
Corrosion Problems and Solutions in Oil Refineries and Petrochemical Plants

Cilem predndsky je popsat a analyzovat korozni problémy a jejich feSeni, se kterymi se setkdvame pfi rafinaci ropy
a v petrochemickém primyslu. Budou diskutovany nizko a vysoko teplotni formy koroze a faktory, které je
ovliviuji. Budou predstaveny bézné i specifické pfipadové studie koroznich selhani, jako jsou naptiklad koroze
v pfitomnosti sulfidl ¢i kyseliny naftenové.

The aim of this lecture is to describe and analyse corrosion problems and their solutions at units of oil refining and
petrochemical industry. Low- and high-temperature corrosion phenomena and factors influencing them are
discussed. Typical and unique corrosion failure case studies and their prevention are given. Sulfidic corrosion,
naphthenic acid corrosion, and other phenomena are illustrated.

Dr. Alec Groysman md vice neZ tricetiletou zkuSenost s materidly, korozi, protikorozni ochranou a
monitoringem v oblasti rafinace ropy, petrochemického primyslu, vyzkumu a vyuky. Zajimad se zejména
o vztah mezi provozni bezpecnosti, ochranou prostiedi a korozi, vliv lidského faktoru na fizeni koroznich
rizik, vzdélavdni v oboru koroze a hleddni vztahl mezi korozi, uménim, historii a filosofii.
V nakladatelstvi Springer vysly tfi jeho knihy: Koroze pro kaZzdého, Koroze v systémech pro transport a
skladovani ropnych produktid a biopaliv a Korozni problémy a resSeni v rafineriich ropy a
petrochemickych vyrobdch. Predndsi kurzy Koroze a protikorozni ochrana a Materidly a standardy
v ropném a plynarském prumyslu na Technionu v Izraeli.

Dr. Alec Groysman (Technion — The Israel Institute of Technology, Haifa & Israeli Society of Chemical
Engineers and Chemists, Tel Aviv, Israel; alecgroysman@gmail.com) has more than 30 years’ experience
in materials, corrosion, corrosion control and corrosion monitoring in the oil refining, oil and gas, and
petrochemical industry, research and teaching of subject of corrosion. He has special interests in the
relationship between process safety, environment and corrosion phenomena, and the role of safety and
human factor in corrosion management, corrosion education and in the searching of relationships
between corrosion, art, history, and philosophy. His three books “Corrosion for Everybody”, “Corrosion
in Systems for Transportation and Storage of Petroleum Products and Biofuels” and “Corrosion
Problems and Solutions in Oil Refining and Petrochemical Industry” came to life by Springer. He is
currently lecturer of the courses “Corrosion and Corrosion Control” and “Materials and Standards in Oil
and Gas Engineering” in the Technion, Israel.

Integrovany inspekcni systém procesnich jednotek; zabezpeceni integrity vaseho provozu
Integrated Plant Inspection System (IPIS); Maintaining Your Plant Integrity

Postupy a nastroje pouZivané pfi inspekci provozniho zfizeni jsou r(izné, ale principidlni zasady urcujici celkovy
pristup k inspekci je u dobfe navrzenych inspekénich systému velmi podobny. Zakladni sada prvkl je v podstaté
stejnd. Tento ¢lanek shrnuje tyto zakladni systémové komponenty inspekénich program(l zabyvajici se sbérem,
vyhodnocenim a aplikaci dat. Ukazuje, jakym zplsobem jsou integrovany do programu zachovani integrity jako
napfiklad APl RP 580 a jakym zpUsobem jsou zakladem systém jako je inspekce zaloZzena na vyhodnocovani rizik
(risk based inspection-RBI), udrzba pro dosazeni spolehlivosti, ¢i metody Kaizen - metody neustalého vylepSovani
a upresnovani predpovédi Zivotnosti. Tyto koncepty jsou platné pro vétSinu provozniho zafizeni, ale tento
dokument se zaméruje na stacionarni zafizeni, jako jsou tlakové nddoby, nadrze, potrubni systémy, pece ¢i parni
kotle v rafineriich, chemickach a podobnych provozech.

While the tools and examination methods used in inspection programs in process plants such as refineries,
chemical plants, power plants or similar processes are quite different, systemic concept used for their application



is quite similar if not basically identical. It has a few key components, which appears in all well-designed inspection
systems. This paper briefly discusses the principal components of comprehensive inspection programs dealing
with collection, assessment and application of data. It tries to show how they fit together and how they support
concepts like risk-based inspection (RBI such as API RP 580) or reliability centred maintenance (RCM) or continuous
improvement (Cl/Kaizen). These concepts are valid for most types of plant equipment but this document focusses
on stationary plant equipment such as pressure vessels, piping, storage and fired equipment in refineries,
petrochemical and similar plants.

Ing. Frantisek J. Vdcha, MScA studoval na VSB v Ostravé vyrobu oceli a slévdrenstvi a na Ecole
Polytechique v Montrealu materidlové inZenyrstvi. Posléze pracoval pro olejarské spolecnosti Exxon a
Shell, Ceskd Rafinérskd a jiné v riznych funkcich, které se vztahovaly k inspekci, konstrukci a provozu
zafizeni a udribé celkem témér 50 let. Poslednich 18 let pracuje jako nezdvisly konsultant v riznych
Castech svéta. Implementoval ve firmé Shell prvni pocitacovy systém inspekce na zdkladé
vyhodnocovadni kriticnosti / rizika.

Ing. Frantisek J. Vacha, MScA studied steel making and material science at Metallurgical Institute in
Ostrava (VSB) and Ecole Polytechnique in Montréal. He has worked for oil companies like Exxon and
Shell, Ceskd Rafinérskd in various Engineering and management functions related to inspection, design
and maintenance for almost 50 years, out of which last 18 years he works as a consultant for wider
clientele around the world. Within the Shell company he has implemented the first computerized
inspection system based on assessment of criticality/risk.

Komplexni protikorozni ochrana v MERO CR a.s.
Complex Corrosion Protection System in MERO CR a.s.

Prednaska se zabyva jednotlivymi technologiemi k zajisténi bezpecného provozovani ropovodl a skladovacich
nadrzi v MERO CR a.s. z hlediska protikorozni ochrany. Zarovef nastifiuje kontrolni mechanismy Géinnosti
pouzivanych opatfeni a praci s méfenymi daty k predvidani kritickych mist na ropovodech.

Technologies for safe operation of pipelines and storage tanks in company MERO CR a.s. will be presented in view
of applied corrosion protection methods. Special attention will be paid to inspection and verification mechanisms
of their efficiency and the analysis of obtained data with respect of the prediction of critical locations of pipelines.

Ing. Pavel Taraba je absolventem VSCHT Praha, fakulta Technologie ochrany prostfedi, obor
Plyndrenstvi, koksochemie a ochrana ovzdusi. Pracoval na pozici specialista koroze napred ve
Stfedoceské plyndrenské a nyni v MERO CR a.s. (kolektivni ¢len AKl). Zabyvd se protikorozni ochranou
podzemnich liniovych vedeni a nadrzi na skladovadni ropy. Pozice zahrnuje katodickou ochranu, natérové
systémy nebo rizikovou analyzu a prdci s GIS.

Ing. Pavel Taraba graduated from the University of Chemistry and Technology in Prague. He worked as

corrosion engineer in Stfedoceskd plyndrenskd. Now, he has the same position in MERO CR a.s., which

is a corporate member of AKI. He is taking care about corrosion protection of buried pipelines and

storage tanks for crude oil including cathodic protection, coating application, risk analysis and works
! with Geographic information systems.

Koroze pod izolaci
Corrosion Under Insulation (CUI)

Jedna se o velmi nebezpeénou formu koroze, nebot probiha v mikroklimatu tepelnych izolaci, zcela skryta lidskému
zraku. Jeji pfitomnost obvykle vyjde najevo, az kdyz dojde k naruSeni integrity zafizeni. Na CUI existuje rfada
mylnych ndazor(l, napt. Ze se vyskytuje pouze v pfimorskych lokalitach, nebo Ze se tyka pouze uhlikovych oceli.
Dlavodem zleh¢ovani CUI je obvykle bud nevédomost anebo vyhybani se preventivnim opatfenim, ktera stoji
penize a nepfinaseji primarni zisk. Existuje nékolik Gcinnych metodik jak CUI predchdazet, hodnotit a monitorovat
podminky jejiho vzniku. Pfes to vSechno v3ak nejlepsi prevenci stale zlstdva pouzivani odpovidajicich typu izolaci,
jejich udrzovani v perfektnim stavu a ohleduplnost provoznich pracovnika.

CUl is a dangerous form of corrosion taking place in a microclimate of heat insulation fully hidden to human
eyesight. It is usually discovered only after loss of integrity of a given unit. There are numerous misconceptions on
CUl, including that it appears only in marine climate, or only on carbon steel. The reason behind playing CUl down
is either lack of information or prevention avoidance as the prevention is expensive and does not bring immediate
profit. There are efficient methods for prevention, assessment and monitoring of CUl. However, the best
prevention measures is to use the appropriate type of insulation and keep it in a perfect shape by considerate
workers.



Ing. Jan Chott promoval na VSCHT Praha (katedra fyzikdini chemie) v roce 1974. V roce 1980 dokoncil
~ postgradudlini studium korozniho inZenyrstvi tamtéz. Je drZitelem rfady certifikdti z odbornych

 kvalifikaénich kurzt, Eestnym Elenem AKI a soudnim znalcem v oboru koroze a protikorozni ochrany. Od
roku 1975 pracoval jako korozni inZenyr ve Spolku pro chemickou a hutni vyrobu v Usti nad Labem a od
& roku 1999 pracuje jako nezdyis/y korozni spegia/ista. Mezi jeho nejvétsi klienty patfi Spolek pro
chemickou a hutni vyrobu v Usti nad Labem, RSD Chomutov a PraZskd tepldrenskd. Od roku 2004
pracuje pro Ceskou Rafinérskou, a. s. na projektech S-RBI a koroze pod izolaci a podili se na provoznich
zardzkach. Dalsi informace na adrese chott.eu.

Ing. Jan Chott graduated from the University of Chemistry and Technology in Prague in 1974. In 1980,
he finished a post-graduate course of corrosion engineering at the same university. He has a number of
qualification certificates. He is a honorary member of the Czech and Slovak Association of Corrosion
Engineers and serves as an expert witness in corrosion and corrosion protection. He worked as corrosion
engineer in Spolek pro chemickou a hutni vyrobu in Usti nad Labem from 1975. Since 1999, he works as
independent corrosion consultant. His largest clients are Spolek pro chemickou a hutni vyrobu v Usti
nad Labem, RSD Chomutov and PraZskd tepldrenskd. He works for Ceskd Rafinérskd in projects S-RBI
and CUI since 2004. For more information, visit chott.eu.

Korozni monitoring v petrochemickém priimyslu
Corrosion Monitoring in Petrochemical Industry

Korozni monitoring je klicovy ndastroj pro zajisténi provozuschopnosti a bezpecnosti zafizeni nejen
v petrochemickém primyslu. Spravné fungujici korozni monitoring ma poskytnout informaci o zbytkové Zivotnosti
zafizeni a dostatecné rychle informovat o nepfijatelném zvyseni korozni rychlosti a Uspésnosti aplikovanych
protikoroznich opatfeni. Pfispévek je prehledem metod korozniho monitoringu, jejich principu a uplatnéni.

Corrosion monitoring is a key tool for ensuring the operability and safety not only in the petrochemical industry.
Properly working corrosion monitoring should provide information on the residual service life and inform quickly
enough about the unacceptable increase in corrosion rate and the efficiency of applied corrosion
countermeasures. The contribution is an overview of the corrosion monitoring methods, their principle and
applications.

Doc. Ing. Milan Kouf¥il, Ph.D. pisobi jako docent na ustavu kovovych materiali a korozniho inZenyrstvi,
| VSCHT Praha, kde se podili na vyuce pfedmétii Koroze materidlé a Korozni inZenyrstvi a vedeni
bakaldrskych a diplomovych praci v oborech Kovové materidly a Technologie konzervovdni a
, restaurovdni. Vyzkumné aktivity se soustredi na reseni projekt’ v oblasti koroze uloZnych zarizeni
. v pldé, koroze vyztuZe v betonu a korozniho monitoringu. Je ¢lenem a jednatelem AKI.

i Doc. Ing. Milan Koufil, Ph.D. is an associate professor at the Department of metals and corrosion
engineering at the University of Chemistry and Technology, Prague. He participates in teaching the
subjects Materials Corrosion and Corrosion Engineering and supervising bachelor and master theses in
the study programmes Metallic Materials and Technology of conservation and restoration. His research
focuses on corrosion of buried structures in soil, corrosion of concrete reinforcement and corrosion
monitoring. He is a member and secretary of AKI.

Nedestruktivni korozni monitoring a odhad Zivotnosti potrubnich systému
Non-destructive Corrosion Monitoring and Prediction of Lifetime of Pipelines Systems

Nedestruktivni korozni monitoring je metoda vhodnd nejen pro pouZiti v primyslu ropy a zemniho plynu.
Pfednaska se bude tykat vyvoje senzorl pro detekci korozni rychlosti v redlném case s cilem posouzeni vlivu
parametrl spojenych s korozni agresivitou plady v mistech s porusenou izolaci. Aplikace korozniho monitoringu
pomaha operatorlim v oblasti managementu rizik a prevenci poruch.

Non-destructive corrosion monitoring is of high interest not only in oil & gas industry. It covers development of
sensors which allow detection of actual corrosion rates in location of interest, to assess role of parameters joint
with corrosion with focus on measurement of soil aggressiveness if failure in isolation taken place. It helps
operators in terrain to make decision regarding risk management and prevent before failures.


http://chott.eu/
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Mgr. Maros Halama, Ph.D. ziskal doktorsky titul na Technické univerzité v KoSicich v roce 2007. Je
vedoucim Laboratore korozniho zkusebnictvi v Narodnim centru pro pokrocilé materidly a technologie
Promatech pri Slovenské akademii véd, vice-prezidentem Slovenské spolecnosti pro povrchové upravy
(pridruZeny kolektivni ¢len AKl), clenem editorského tymu Casopisu Advanced Materials Letters, CEO ve
' spolecnosti CorOne s.r.o. a poradcem Evropské komise DG R&I (Steel Advisory Group, RFCS fond). Je
autorem a spoluautorem vice neZ 111 prispévki v odbornych ¢asopisech a konferencich. V roce 2016
ziskal prestiZni ocenéni International Association of Advanced Materials Scientist Medal. Momentdlné
se vénuje predikénim metoddm pro hodnoceni rychlosti degradace kovovych materidli, vyvoji
™ nedestruktivnich technik na odhad havarijnich stavi zplsobenych korozi v primyslu, a zejména
= bezpecnosti nanotechnologii pfi vyzkumu zaméreném na redox a termodynamické vlastnosti kovovych
nano objektd v biomedicinskych a environmentdlnich aplikacich.

M.Sc.Maros Halama, Ph.D. graduated from the Technical University in Kosice, Slovakia, in 2007. He
leads the Laboratory of corrosion testing in Promatech, a national centre for advanced materials and
technologies at the Slovak Academy of Science. He is vice-president of Slovak Association for Surface
Treatment, editor of Advanced Materials Letters, CEO at CorOne s.r.o. and member of Steel Advisory
Group of the RFCS fund. He authored or co-authored more than 111 papers in journals and conference
proceedings. He obtained the prestigious International Association of Advanced Materials Scientist
Medal in 2016. Currently, he works on prediction methods for assessment of degradation of metallic
materials, development of non-destructive techniques for prediction of risk caused by corrosion in
industry, and particularly on safety issues of nanotechnologies for biomedical and environmental
applications.

Korozni napadeni vnitifnich povrchii potrubnich rozvodu pfi dopraveé a skladovani ropy
Corrosion of Inner Surfaces of Pipelines for Transport and Storage of Oil

Pfi transportu a skladovani surové ropy dochazi k degradaci kovovych material( trubek i zasobnik( celou radou
mechanismu. V pfipadé ocelovych trubek distribu¢niho systému pro ruskou ropu REB bylo pozorovano znacné
lokalizované napadeniaz 90 % ubytku stény trubky po 13 letech expozice. Analyzy ropy, odsazené vody a koroznich
produktll a mikrobialni stéry ukazaly, Ze kritickd je predevsim pritomnost odsazené vody o vysoké solnosti a
soucasna vysoka nachylnost k precipitaci pevnych depozitl. Jednotlivé mechanismy je z hlediska nebezpecnosti
mozné seradit nasledujicim zplsobem: koroze pod depozity = rovhomérna koroze > koroze vyvolana ¢innosti
bakterii.

During crude oil transportation and storage, metallic materials degrade by multiple mechanisms. In the case of
steel pipes of Russian REB crude oil, significantly localized attack was observed after 13 years of operation with
remaining wall thickness less than 10 %. Analysis of crude oil, separated water, corrosion products and microbial
smears showed that the most critical phenomena were presence of water of high salinity and tendency to form
solid deposits on inner surface. Degradation mechanisms were ordered according to their hazard: corrosion under
deposits = uniform corrosion > microbially induced corrosion.

Ing. Vdclav Sefl, Ph.D. studoval na VSCHT Praha, obor Metalurgie. V soucasnosti pracuje v Technoparku
Kralupy VSCHT. Specializuje se predeviim na korozi korozivzdornych oceli a ddle na korozi
v petrochemickém priimyslu a v energetice. Je autorem a spoluautorem rady recenzovanych publikaci,
nékolika kniZnich kapitol, nékolika desitek konferencnich prispévki a clenem AKI.

Ing. Vdclav Sefl, Ph.D. studied at the University of Chemistry and Technology in Prague, Metallurgy
programme. Currently, he works in Technopark Kralupy of the UCT. He specializes mostly in corrosion
of corrosion resistant alloys (CRA) and corrosion problems in petrochemical and power industries. He
authored and co-authored several peer-reviewed papers, few book chapters and presented at many
¥ conferences. He is a member of AKI.

Moderni pfistupy k chemickému osetfovani hlavovych systémt destilacnich kolon
v rafinérském primyslu
A Modern Approach to the Corrosion Control of the Crude Unit Overhead System

Koroze hlavovych systémi destilacnich kolon je vyznamnym faktorem ovliviiujicim bezpecnost, spolehlivost a
ekonomiku zpracovani ropy. Nepreberné mnoiZstvi zvolenych technickych reSeni, specifické mistni provozni
podminky a stale nové typy zpracovdvanych rop s sebou pfinaseji nové vyzvy pro spolehlivé osetfovani téchto
systému. Pfedmétem prednasky je seznameni se soucasnymi pristupy k osetfovani hlavovych systémi proti korozi
zahrnujici vedle spravné zvoleného a provozovaného chemického oSetfovani téZz modelovani koroznich déjd
pomoci simulaénich program jako Pathfinder i instalaci zafizeni pro on-line analyzu a fizeni klicovych parametr(
jako 3D Trasar for Overhead Systems.



Corrosion of the overhead systems has a significant impact on safety, reliability and cost of operation in the
refining industry. Various overhead system designs, specific operation conditions at each site together with new
types of opportunity crudes being continuously introduced to the market imply continuous challenge to the
corrosion control of the overhead systems. The intent of the presentation is to share the Nalco Champion’s view
on a modern approach to the corrosion control of the overhead systems including tailored-made and well-
maintained chemical treatment together with modelling key corrosion influencing parameters by the proprietary
Pathfinder software as well as implementation of automation for on-line analysis and control such as the 3D Trasar
for Overhead Systems.

Martin Vosecky vystudoval v inZenyrském i doktorském programu Chemii a technologii paliv na VSCHT
v Praze, pficem? &dst studia absolvoval na KTH ve Stockholmu. Doktorskou prdci realizoval na Ustavu
chemickych procesii AV CR. Po studiich nastoupil do spole¢nosti Nalco Champion, kde ptisobi vice ne?
osm let. Po dobu péti let byl obchodné-technickym zdstupcem zodpovédnym za osetfovdni procesnich
a vodarskych aplikaci v ¢eskych rafinériich. Posledni vice neZ tfi roky pusobi na pozici technického
konzultanta pro rafinérsky priimysl se zamérenim na aplikace snizujici dopady koroze, zandseni aj. a
poskytuje zejména technickou podporu zdkaznikim a kolegim v ramci regionu Evropa, Rusko a Blizky
vychod, ve kterém navstivil okolo 50 rafinérii.

Martin Vosecky holds the M.Sc. and Ph. D. in Chemistry and Technology of Fuels from the Chemical
University in Prague with part of the studies spent in KTH Stockholm, Sweden. He conducted the Ph. D.
research at the Institute of Chemical Process Fundamentals of the CAS. Martin has worked for Nalco
Champion for the past 8 years. He has spent 5 years in sales being responsible for process and water
treatment in Czech refineries and for the past 3 years he has been working as an Industry Technical
Consultant for Refining providing technical support in a variety of the field including corrosion control
to the customers and sales colleagues within the region of Europe, Africa and Middle East in which he
has visited about 50 refineries.

Vice informaci o konferenci AKI a registracni formular naleznete na www.konference-koroze.cz.

For registration, go to www.konference-koroze.cz.
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