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ABSTRACT

Background: Ensuring the structural integrity of aboveground storage tanks (ASTs), especially
their bottoms, is critical for the safe and efficient operation of oil and gas facilities. Traditional inspection
methods often fail to detect early-stage corrosion and defects.

Aim: This study aims to evaluate the effectiveness of advanced Magnetic Flux Leakage (MFL)
and Eddy Current Testing (ET) techniques for assessing AST bottom integrity and optimizing predictive
maintenance strategies in Kazakhstan.

Materials and methods: A dataset of 27 ASTs across different regions of Kazakhstan was analyzed
using ROSEN TBIT Ultra technology and ROSOFT for Tanks software. Over 97000 anomalies were
detected and categorized by type, location, and corrosion depth. Analytical comparisons were made
across tank sizes, regions, service life, and presence of galvanic protection systems.

Results: The results indicate a strong correlation between anomaly density and tank service life,
volume, and environmental conditions. MFL/ET scanning proved more effective than traditional
ultrasonic methods in detecting internal and external corrosion. The application of galvanic protection
showed only partial reduction in corrosion rates. Systematic scanning significantly enhanced defect
localization and maintenance planning.

Conclusion: The integration of MFL and ET into RBI strategies allows for early detection of defects,
optimized maintenance, reduced downtime, and enhanced safety. This approach is especially beneficial
for aging infrastructure in Kazakhstan’s oil and gas industry.
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Opu rmHanbHoe uccriegoBaHue

OueHKa LLleNnoCTHOCTU AHULY, pe3epByapoB Ha OCHOBe
npoaBuUHyTOro ckaHnposaHma MFL/ET: npumep npumeHeHus
B KasaxctaHe

O.A. YanueB', A. Mup3soeB?
'Kasaxcko-bpumaHckuli mexHu4yeckul yHusepcumem, Animamsi, KazaxcmaH
2ROSEN Europe B.V., Anmamei, KazaxcmaH

AHHOTALUMUA

O6ocHoBaHue. OGecneveHne CTPYKTYPHOM LEMOCTHOCTU BepTMKamnbHbIX pesepByapoB, OCOGEH-
HO MX OHWL, MMEET KNoYeBOoe 3HadeHue Ansa G6esonacHon U apdEKTUBHOM IKCMyaTaumm oObeKkToB
HedpTera3oBow oTpacnu. TpaaMUMOHHbIE METOAbI KOHTPOS 3a4acTylo He obecneunBaloT CBOEBPEMEH-
HOrO BbISIBNIEHNS KOPPO3UM 1 AedEKTOB AHULL, pe3epByapoB Ha HavarnbHbIX 3Tanax ux passuTus.

Lenb. OueHutb 3(PPEKTUBHOCTL MPUMEHEHUSI NEepPefoBbIX TEXHOMOMMA MarHUTHOTO pacCesiHus
notoka (MFL) n BuxpetokoBoro koHTpons (ET) Ans AMarHOCTUKM COCTOSIHMS [HWLL, pe3epByapoB
n ONTMMM3aLMKM CTpaTernini MPOrHo3Horo obcnyxmsaHus B KasaxcraHe.

Matepmanbl U meToabl. Bbin npoBenéH aHanu3 gaHHbIX ob6cnenoBaHns 27 pe3epByapoB M3 pasHbiX
permoHoB KasaxctaHa c ucnonb3oBaHuem ob6opynoBaHus ROSEN TBIT Ultra u nporpammHoro
obecneveHns ROSOFT for Tanks. O6HapyxeHo 6onee 97 000 aHomanui, KnaccuuumpoBaHHbIX
no Tuny, MeCTOMOMIOXKEHUI0 u rmybrHe koppo3uu. poBedéH CpaBHUTENbHBIN aHanM3 no Ob6bLEMY,
BO3PacCTy, PEMMOHY 1 HanNUunio ranibBaHUYECKOM 3aLLMnThI.

Pe3ynbraTbl. YcTaHOBMNEHa 4YéTKas 3aBUCUMOCTb MIIOTHOCTU aHOMarnui OT cpoka cnyxbbl pesepsyapa,
obbvéma u ycrnosun akcnnyaTtaumn. CkaHmpoBaHue ¢ npumeHeHnem MFL/ET okasanocb 3HauMTenbHO
adpekTnBHEE TPAAMLMOHHBIX METOAOB YNLTPa3BYKOBOrO KOHTPONs. ManbBaHnyeckas sawuTa nokasana
MWWb YaCTUYHOE CHWKEHWe YPOBHSA Koppo3un. KommnnekcHoe CkaHMpoBaHWE MOBLICUMIIO TOYHOCTb
nokanusaumu AeeKToB 1 NNaHNPOBaHNS PEMOHTA.

3akntoueHune. WNHterpaumusi texHonormn MFL/ET B ctpaterm RBI (MHCNeKuMM Ha OCHOBE OLIEHKM
pucKa) No3BoNnsSeT Ha paHHeM 3Tane BbISBAATb AedeKTbl, ONTUMM3NpoBaTb OBCRYXMBaHWE, CHWKATb
BpeEMs MpocTos M nosbiwaTte 6e3onacHOCTb. [daHHbI noaxod OCOBEHHO akTyaneH AOnsi cTaperoLlen
WHppacTpyKkTypbl HedpTerasoson otpacnu KasaxcraHa.

Knroueewie crioea: pesepsyapbl, MFL, euxpemokosbill KOHMPOsb, Hepaspywarowul KOHMPO’b,
ROSEN TBIT Ultra, koppo3ausi, npo2Ho3Hoe obcryx)usaHue, UHCMeKYUs 1o puckam, UerocmHOCmb
pesepayapa.

Kak umtupoBaTth:

Yanues [].A., Mup3soes A. OueHKa LLenoCTHOCTY HWLL, pe3epByapoB Ha OCHOBE MPOABUHYTOrO CKaHMpPOBaHWS
MFL/ET: npumep npumeHenns B KasaxctaHe // BecTHuk HedpTerasoson otpacnu KasaxcraHa. 2026. Tom 8,
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TynHycka 3epTTey

MFL/ET xeTingipinreH ckaHeprney TexHonorusinapbiHbIH HerisiHae
pe3epByap TyOiHiH TyTacTbifblH 6aranay: KasakctaHpga KkongaHy
Mblicanbl

O.A. Yonuen', A. Mup3soen?
'Kasak-bpumaH mexHukarnbIK yHueepcumemi, Anmamal Kanacel, KazakcmaH
2ROSEN Europe B.V., Anmame! kanacbl, KazakcmaH

AHHOTALMUA

Herizpey. Tik pe3sepByapnapablH, acipece onapablH TYOiHIH KypbiibiMObIK TYTacTbiFblH KamTaMachI3
eTy MyHawn-ra3 canacblHblH OObEKTINepiH Kayincia >keHe TuimAi naWpganaHy ywiH maHbi3gbl 6onbin
Tabbinaabl. Ooctypni Gakbinay agictepi »wui 6akbinayablH O9CTYpni a4icTepiH aHblkTayFa MyMKiHAIK
bepmengi kebiHece onapgblH AaMyblHblH OacTankbl Ke3eHaepiHae pesepByaprapablH  TybiHAaeri
KOppO3usi MEH akayrnapabl yakTbifbl aHbIKTayAbl KaMTamachl3 eTnengi.

MakcaTtbl. PesepByapnap TybiHiH >kali-kylWiHe OmarHOCTUKa >ypridy eHe KasakctaHga Gomkamabl
KbI3BMET KepceTy cTpaTtervsnapbiH OHTaMNaHOblpy YLWiH afblHHbIH, MarHUTTIK WwalwbipaybiHblH (MFL)
XoHe KyMblHObI TOKTbIK 6akbinayapbiH, (ET) 03bik TexHonormanapslH KongaHyabiH TviMainiriH 6aranay.
Martepuangap meH agictep. ROSEN TBIT Ultra xa6gbirbl MeH ROSOFT for Tanks Gargapnamanbik
KaMTamachbl3 eTyiH navganaHa oTbipbin, KasakcTaHHbIH apTypni eHipnepiHeH 27 pe3epByapabl 3epTTey
AepekTepiHe Tangay Xyprisingi. KopposusHbiH Typi, opHanacybl xaHe TepeHairi GonbIHIWa XiKTenreH
97000-HaH actam aybITKynap aHblkTangbl. Kenemi, xacbl, anmarbl XaHe rarnbBaHuKanblK KOPFaHbICTbIH,
©onybl 6ovbIHWA canbiCTbipMansl Tanaay Xyprisingi.

HaTtumxenepi. AHoManus TbifbI3ObIFbIHbIH pe3epBYyapablH, KbI3MET €Ty Mep3iMiHe, KONIEMIHE XaHE XXYMbIC
XargavbliHa HakTbl Teyenginiri aHbiktangbl. MFL/ET kemeriMeH ckaHepriey OaCTypni ynbTpaablObICTbIK
bakbinay opicTepiHe kapafaHga amnTapnblkTak TuiMai 6ongbl. [anbBaHWKanblK KOPFaHbIC KOPPO3Us
OeHreniHiH, iwiHapa TemeHAeyiH faHa kepceTTi. TonblK CkaHepney akaynapdbl oM aHblKTan, XeHaey
XKYMbICTapbIH TUiMAI )Kocnaprayfa MyMKiHAIK 6epegi.

KopbiTbiHabl. MFL/ET TexHonorusinapblH RBI cTpaternsceiHa GipikTipy (Toyekengi 6Garanayra
HerisgenreH MHCMeKuusnap) akaynapabl epTe  aHblKTayFa, TexHUKanblK Kbl3MeT  KepceTtyai
OHTannaHablpyra, 60C yakbITTbl a3alTyFa XoHe Kayinci3dikTi kakcapTyFa MyMKiHOik Oepegi. Byn
Tocin KasakcTaHHbIH MyHaW ra3 canacblHblH, eCcKipreH MHMpakypblibiMbl YLWiH epekle e3ekTi 6onbin
Tabbinagpl.

Hezizzi ce3zdep: pesepsyapnap, MFL, KylbiHObI mokmblK 6akbinay, 6y3balmsiH 6akbinay, ROSEN
TBIT Ultra, koppo3sus, 6omkamObl KbismMem Kepcemy, moayekernae HeziddenzgeH UHcrnekyus, myo6iHiH
mymacmoifbl.

Loaiiekces KenTipy YLWiH:

Yanuee [.A., Mup3oes A. MFL/ET xeTingipinreH ckaHepriey TexHONorusnapblHblH HerisiHge pesepsyap
TYGiHIH TyTacTbifblH Garanay: KasakctaHga kongaHy Mmbicanbl // KasakcTaHHbIH MyHal-ra3 canacbiHblH
xabapubicbl. 2026. 8 Tom, Ne1, 55-65 6. DOI: 10.54859/kjogi108864.
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Introduction

Aboveground storage tanks (ASTs) are indispen-
sable in industries such as oil and gas, chemicals,
and agriculture. These tanks store essential resourc-
es and play a crucial role in supporting industrial
processes and economic development. However,
maintaining their structural integrity, particularly
the condition of their bottoms, which support the full
weight of thousands of tons of stored products (e.g.,
oil, chemicals, water), is a significant challenge.
The tank bottom is constructed from multiple steel
plates arranged in a structured layout. It consists
of bottom plates and annular plates as in Fig. 1,
with the latter forming a reinforced ring along the
perimeter. Annular plates are typically thicker
than the central plates to handle increased stress
near the shell-to-bottom joint.

To maintain structural integrity and prevent leaks,
the plates are welded together using lap joints
or butt joints. The welds follow a staggered pattern
to distribute stress more evenly across the bot-
tom. Additionally, corrosion protection measures,
such as cathodic protection systems or protective
coatings, are often incorporated to enhance du-
rability and extend the service life of the tank.
These design considerations ensure that the tank
bottom can withstand operational loads while main-
taining leak-tight performance and long-term reliabi-
lity.

Corrosion, mechanical stress, and sediment accu-
mulation contribute to material degradation, increa-
sing the risk of leaks and failures. Such incidents
can lead to catastrophic environmental contami-
nation, safety hazards, and substantial financial
losses, underscoring the importance of regular
and thorough inspections. A strong reminder
of the consequences of inadequate storage tank

a)

Figure 1. Tank bottom visualization in ROSOFT
for Tanks 5.1.2 software

integrity management is the Norilsk disaster
of May 2020. As shown on Fig. 2 a fuel storage
tank at a power plant collapsed, releasing over
21000 tonnes of diesel into nearby rivers, ultimately
reaching the Arctic Ocean. The incident, attributed
to structural failure caused by permafrost, resulted
in severe environmental damage and costly reme-
diation efforts. The cleanup efforts were extensive,
and Nornickel, the company responsible, was fined
approximately $2 billion by the Russian govern-
ment [1, 2]. This disaster highlighted the critical need
for proactive inspection, predictive maintenance,
and adaptation to evolving environmental risks
to prevent similar failures.

6)

Figure 2. Environmental Impact of the Storage Tank Failure at the Norilsk Power Plant
a) Collapsed Storage Tank at Norilsk Power Plant; b) Aerial View of the Contaminated River

Materials and methods

Advanced scanning technologies play a key role
in assessing the integrity of AST bottoms. Magnetic
Flux Leakage (MFL) has proven more effective than
localized ultrasonic testing for detecting corrosion
and metal loss across large areas.

§Q e

In Kazakhstan, regulatory requirements mandate
periodic diagnostics and corrosion control. The ap-
plication of MFL/ET technologies improves inspec-
tion reliability, supports compliance, and enhances
maintenance planning.
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Types of Storage Tanks

The study considers fixed-roof, external floating roof,
and internal floating roof tanks. Fixed-roof tanks
are the most common and cost-effective design.
Floating roof tanks reduce vapor losses by moving
with the liquid level. Internal floating roof tanks
combine both designs, improving emission control
and storage efficiency.

Tank Bottom Inspection

In accordance with Industrial Safety Regulation
in Kazakhstan', storage tanks that are in operation
are subject to periodic inspection and non-
destructive testing to determine their actual techni-
cal condition and to assess the potential duration
of their continued safe operation. Based
on the inspection results, the timeline for the next
scheduled inspection must be established.
As per Paragraph 2 of the Rules tank inspections
are categorized into full (offstream) and partial
(onstream) inspections.

A partial inspection is performed without taking the
tank out of service and focuses on external evalu-
ations. It includes visual assessments, geometric
checks, and localized thickness measurements
to monitor structural integrity. Partial inspections
are typically conducted every 5 years or in response
to specific concerns, such as signs of corrosion
or deformation detected during routine monitoring.
A full inspection requires the tank to be taken
out of service, emptied, degassed, and cleaned
to allow comprehensive access. This process
includes visual inspection, geometric assessments,
and NDT methods such as ultrasonic thickness
measurements (UT), radiographic, and eddy-cur-
rent testing to evaluate metal integrity and detect
corrosion, cracks, and structural deformations.
Full inspections are conducted at least once every
10 years, or more frequently based on regulatory re-
quirements, operational history,

As part of full inspection, the Regulation on Industri-
al Safety Requirements for the Operation and Main-
tenance of Qil and Oil Product Storage Tanks?
mandates tank bottom thickness measurements
at a minimum of two points per sheet in two mutu-
ally perpendicular directions (refer to section 370).
However, such spot UT measurements often
fail to provide a comprehensive assessment
of tank bottoms, leaving critical defects undetected.
To address these limitations, advanced technolo-
gies like MFL in combination with ET have been in-
creasingly adopted to enhance inspection accuracy
and reliability. MFL technology enables a more
thorough evaluation of metal loss patterns, offering
valuable insights for predictive maintenance and risk
mitigation. Meanwhile, ET is used to distinguish

features on the internal (product side) and external
(soil side) surfaces of the bottom.

Studies on MFL have demonstrated its effective-
ness in detecting metal loss features like corrosion.
According to the sources [3-5], MFL technology
(Fig. 3) provides several advantages: it enables
rapid coverage of large areas, is non-intrusive
with minimal surface preparation, and is highly
effective in detecting corrosion and pitting.

Figure 3. MFL Principle in Tank Bottom
Inspection [6]

The benefits of comprehensive scanning of tank
bottoms are well-recognized across the global oil
and gas industry and are witnessing increasing
demand in Kazakhstan. For instance, full MFL
scanning is mandated by the corporate standard
of KazTransOil [4] and is also adopted
by internationally operated companies such as TCO,
NCOC, and KPO, all of which align with API best
practices.

Table 1. LolE Example for Tank Bottoms

Inspection | Inspection Effectiveness Soil Side
Category Category
A Highly Effective Floor scan >90%
B Usually Effective Floor scan >50%
0y
c Fairly Effective Floor scan 5 to 10+%
plates
Possible testing:
D Poorly Effective — Spot UT
— Flood test
E \neffective Ineffe_ctive inspection B
technique/plan was utilized
Tab. 1 illustrates the effectiveness of various

bottom scanning methods, as outlined in the API
580 guidelines. Notably, full MFL scanning is rated
as providing the highest level of effectiveness,
whereas spot ultrasonic testing (UT) measurements
are categorized as poorly effective

Case Study

Scope and Data Inputs

In this study, a unique long-term MFL/ET tank bottom
inspection dataset of 27 ASTs from various regions
of Kazakhstan (Fig. 4) was analyzed. These tanks,
primarily used for crude oil storage, have capacities

1 GOST P 52630-2012. Steel welded vessels and apparatus. General specifications. online.zakon.kz/Document/?doc_

id=37870566.

2 Tpvka3 MwuHucTpa Mo upe3BblyalHbIM cuTyauusm Pecnybnukm KasaxctaH ot 15 wuioHs 2021

ropa Ne 286

«O6 yTtBepxaeHun lMNpaBun obecnevyeHus NpPOMbILLIIEHHOW Ge30nacHOCTWM MpWU 3KCMiyaTauum U PeMOHTE pesepByapoB
ans HedpTn n HedTenpoaykTosy. adilet.zan kz/rus/docs/V2100023068.
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ranging from 5000 to 20000 m® and service lives
varying from 10 to 39 years. Inspection data revealed
a total of 97,467 anomalies, with 39,546 external
corrosion anomalies and 57,921 internal corrosion
anomalies. The depth of metal loss features ranged
from 19% to 100%, highlighting the urgent need
for effective monitoring and maintenance strategies.
Tab. 2 below provides an overview of the 27 tank
parameters along with the number of anomalies
detected during the inspections.

The objective of this study is to provide comprehen-
sive analytical review of AST bottom integrity based
on representative selection of MFL/ET inspection
data in Kazakhstan. The study aims to:

» Assess the advantages of MFL/ET technologies
over traditional inspection methods.

* Identify common trends in metal loss at AST
bottoms.

Table 2. Overview of the tank parameters
and anomalies

Item T Absolute [Percentage from
No. Value Total
1 |Number of tanks 27|
2 [Tank capacity 5000, 10000 and 20000 m*
3 |Average service life, years 20|
4 [Total number of anomalies 97,467
5 |Bottom plates anomalies 93,79 96%)
6 |Annular plates anomalies 3,677 4%)
7 |External anomalies 39,546 41%
8 |Internal anomalies 57,921 59%

Figure 4. Geographical location of the storage tanks examined in this study

Figure 5. ROSEN Tank Bottom Inspection Tool
(TBIT Ultra) [7]

Data Analysis and Interpretation (TBIT Ultra tool
and ROSOFT for Tanks)

1. This study utilizes the results of tank bottom
scanning performed with the ROSEN TBIT Ultra
tool (Fig. 5). First introduced to the market in 1996,
this tool is known for its exceptional data reliability
and consistency.

2. The tank bottom inspection by ROSEN follows
astructured approach to ensure accurate defect
detection and assessment:

3. Pre-Inspection Activity — The technician
assigns a numbering system to the tank bottom
plates, marking them with unique reference points
and a coordinate system. System setup and sensor
functionality are tested before starting the inspection.
4. Tank Bottom Scanning — The process involves
MFL/EC scanning with the ROSEN TBIT tool, UT
for thickness verification, and visual inspection
for blind zones. Safety measures, including proper
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ventilation and intrinsically safe equipment, are strict-
ly followed.

5. Data Evaluation and Reporting — Initial data
is reviewed in real time, followed by a more de-
tailed offline analysis using specialized software.
The final report includes MFL and UT results, defect
documentation, and repair recommendations.

The ROSOFT for Tanks software was utilized to vi-
sualize inspection results, providing detailed insights
into defect locations, depths, damage categorization,
and repair tracking. Designed for TBIT, the software
enables precise identification of tank bottom defects,
accurate metal loss measurement, damage type
classification, and monitoring of previously repaired
areas. As shown on Fig. 6 ROSOFT also offers a ran-
ge of flexible visualization tools — including scan line
views, wall thickness mapping, and coordinate-based
displays — to support comprehensive condition as-
sessments and effective maintenance planning.

a)

<)

Results

In Fig. 7, the analysis reveals patterns in the relation-
ship between tank volume, service life, and anomaly
density. Smaller tanks (5000 m®) exhibit a signifi-
cant variation in service life, reaching over 30 years
in some cases, and are often characterized by high
anomaly density, which may indicate material deg-
radation or accumulated operational stress. Tanks
with a volume of 10000 m?® have relatively low anom-
aly density, suggesting better structural integrity
at the time of inspection. However, the overall trend
indicates that anomaly density increases with ser-
vice life, confirming the cumulative effects of wear
and aging. Larger tanks (20000 m?®) demonstrate
extended service lives, sometimes reaching
up to 40 years, but also show the highest anomaly
densities, emphasizing the correlation between
longevity and structural degradation. These findings
highlight the need for systematic monitoring and pre-

b)

d)

Figure 6. Scanned bottom of the tank in the ROSOFT software
a) general scan visualization; b) identified corrosion defects; c) visualization of bottom plate repair/replacement;
d) scanned bottom plates with detected anomalies

DOI: 10.54859/kjogi1 08864
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ventive measures, as an increase in operational
time is accompanied by a rise in anomaly density,
which may elevate the risk of failures and require
additional safety measures.

The chart in the Fig. 8 shows the service life and cor-
rosion rate of tanks with capacities of 5000 m?3,
10000 m?, and 20000 m3. The orange bars represent
service life, while the blue and purple dots indicate
the average internal and external corrosion rates,
respectively.

In the 5000 m?® group, the service life ranges from 10
to 25 years, and the corrosion rate is distributed cha-
otically. In the 10000 m* category, the service life
is generally lower, while the corrosion rate remains
high regardless of the tank's age. The 20000 m?
group shows a wider range of service life values,
but young tanks often experience high corrosion rates.
This data supports the conclusion that tank capacity
directly influences corrosion behavior and mainte-
nance strategies. Smaller tanks, such as those with

Figure 7. Analysis of service life and anomaly density in storage tanks of different capacities

Figure 8. Service life and corrosion rate of tanks
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5000 m*® capacity, experience more rapid and lo-
calized corrosion, indicating the need for frequent
maintenance and more effective protective coatings.
In contrast, larger tanks (10000 and 20000 m?) tend
to accumulate damage more gradually over time,
which makes long-term monitoring and cathodic pro-
tection systems essential. The correlation between
anomaly density and the effectiveness of protective
measures, particularly galvanic protection, highlights
the importance of tailored maintenance strategies
based on tank size and operational conditions [8, 9].
In addition, Fig. 9 shows the average service life
and anomaly density across four regions: West,
South, North, and Center. Higher anomaly density,
as seen in the South, may contribute to faster wear.
In contrast, the North region has the longest service
life and the lowest anomaly density, which may
indicate better operating conditions or higher-quality
materials.

In addition, Fig. 10 presents a comparative analysis
of tanks with and without galvanic protection, show-
ing the number of internal anomalies and the cor-
responding service life. The tanks on the left side,
shaded in blue, represent those without galvanic
protection, while those on the right side, shaded
in red, are equipped with galvanic protection.

From the visual distribution of the data, there does
not appear to be a strong direct correlation between
the presence of galvanic protection and the number
of internal anomalies. Both groups exhibit varying
levels of anomalies, and the mere presence of pro-
tection does not consistently result in lower anomaly
counts across all tanks.

However, a general trend can be observed in both
groups: the number of internal anomalies tends
to increase with the age of the tank. Especially
among tanks with galvanic protection, older tanks
(with longer service life) tend to show higher anom-

aly counts, suggesting that time and operational
wear still contribute to internal degradation, even
in the presence of protective systems. In tanks with-
out galvanic protection, the number of anomalies
is already quite high across all ages, and while the re-
lationship with age is less clearly defined, it is evi-
dent that the lack of protection contributes to consis-
tently higher anomaly levels overall.

Figure 9. Average service life and anomaly density
by region

This indicates that while galvanic protection may
mitigate corrosion or degradation to some extent,
it does not eliminate the long-term effects of aging,
and the accumulation of anomalies over time is still
significant factor regardless of protection status.

Conclusion

The study demonstrated the high efficiency of TBIT
findings in assessing the integrity of storage tank
bottoms. These techniques provided a detailed
and accurate evaluation of corrosion and structural
defects, surpassing the capabilities of traditional
inspection methods.

The research confirmed that MFL and ET techno-
logies enable the early detection of critical de-
fects, allowing for timely maintenance interven-

Figure 10. Assessment of Internal Corrosion in Tanks Based on Protection Status and Operational Time

tions and reducing the risk of unexpected failures.
The case study showed that the application of these
advanced scanning methods significantly improved
the accuracy of defect localization and classification.
As a result, maintenance teams were able to prior-

itize repairs more effectively, optimizing resources
and minimizing the downtime of storage facilities.

A comprehensive analysis of all factors reveals
a complex interrelation between tank age, volume,
geographic location, protective measures, and ove-



ORIGINAL ARTICLES

Vol. 8, Ne 1 (2026)

Kazakhstan journal for oil & gas industry

rall technical condition. The key takeaways can be
summarized as follows:

1. The risk of damage increases by 45% with both
age and volume of the tanks.

2. Coating quality and the presence of galvanic
protection are critical in reducing the rate of deg-
radation (the case study shows 32% in corrosion
rate reduction).

3. Smaller tanks exhibit a high susceptibility to cor-
rosion (25% higher than average) even at an early
stage of their operational life, highlighting the need
for further investigation and analysis.

4. Regional operating conditions significantly
impact on the service life and structural integrity
of the tanks.

5. Systematic monitoring and preventive mainte-
nance are essential, particularly for bottom plates
and tanks without protective systems.
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