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Summary

An Austrian paper mill successfully implemented an in-house Oil Condition Monitoring (OCM) system to enhance
predictive maintenance and minimize equipment failures. By upgrading to eralab OCM, a comprehensive solution
with advanced analyzers and centralized software, the facility improved sampling efficiency, data accuracy, and
maintenance response times. The structured hierarchical asset organization and QR-code-based tracking
streamlined the oil analysis process, from planning and sampling to measurement and corrective actions.
Automated alerts, historical trend analysis, and proactive decision-making have significantly reduced downtime and
improved equipment longevity. This case study highlights the operational and strategic benefits of in-house oil
monitoring, demonstrating how digital integration and real-time data access enhance reliability, efficiency, and
sustainability in industrial maintenance. Concrete findings and real case examples have already underlined the

benefits and usefulness of the investment.

1. Introduction

The relevance and benefits of oil condition monitoring
as part of predictive maintenance in industrial
environments are undisputed. A wide range of
service providers and experts are available to support
industrial companies in carrying out the various
activities involved, from data analysis to the resulting
actions. Alternatively, industrial companies can take
responsibility for some parts or the entire process
themselves.

By bringing oil condition monitoring in-house,
companies get immediate access to results,
eliminating the delays associated with third-party
providers, and enabling rapid response to emerging
maintenance issues, protecting against costly
downtime and disruption.

Another benefit of in-house oil condition monitoring is
that it fosters a culture of skills development and
knowledge retention in maintenance teams. By
training staff to carry out oil condition monitoring, the
company promotes a deeper understanding of the
condition of the equipment and encourages proactive
maintenance practices from within. This approach not
only improves confidentiality and

data integrity, but also ensures a sustainable, self-
contained maintenance strategy that adapts and
evolves to meet the needs of the organization.

In the following chapters, a specific case study will be
used to demonstrate a practical solution.

2. Introduction of the industrial plant
The paper in question mill can look back on a
hundred-year history of paper production. The
company is specialized in producing high-quality,
multi-coated fine papers and label papers, serving
premium publications worldwide. Annually, it
produces a significant amount of paper and pulp for
internal use.
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Figure 1: Exemplary representation of a paper
machine
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Overall, the paper mill exemplifies a blend of
historical expertise and modern innovation,
contributing significantly to both the local economy
and environmental sustainability.
From a sustainability and reliability perspective, a
team of several professionals attaches great
importance to proactively assessing the condition of
the systems. In addition to evaluating vibration data
and recording the technical condition of the system,
the subject of oil condition monitoring has also been
a top priority for many years.
3. Overview of the structure
The entire site has been structured into almost
100,000 objects in a hierarchical structure. It was
proven to be most sufficient to have 7 different levels:
e Organization (7)
e Segment (6)

e Site (5)
e Location (4)
e Asset(3)

e Component (2)
e Sampling point (1)

The lowest level “Sampling point” (SP) is the object
where potential oil samples are taken, and
measurement data is stored. In total there are
approximately 65,000 objects in the category of a
sampling point. Oil samples are taken at 500
sampling points on a regular basis in frequencies
between 6 and 12 months. This is organized in 9
measurement campaigns which also organize
sampling sequence, responsibilities and required
measurement parameters.

4. Implemented setup

There has been a technical solution in place since
2010. This was upgraded at the end of 2024 with
eralab OCM, a system for oil condition monitoring
developed and distributed by eralytics GmbH, a
manufacturer of laboratory analyzers based in
Vienna, Austria.

More specifically there are four analyzers and one
software solution in use:

eraspec oil — the portable FTIR spectral lubricant
analyzer for fully automated determination of
important parameters for the aging and chemical
condition of oil, like oxidation, nitration and water
content. Total Acid Number (TAN) and Total Base
Number (TBN) can be predicted with a predefined
chemometric model. The application for industrial
lubricants in the paper mill focuses only on the
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prediction of the TAN. To improve the chemometric
model, 20 samples were added with known reference
values.

eravisc X — the compact and robust kinematic
viscometer is for testing of high-precision kinematic
viscosity and density at any temperature between 15
°C and 100 °C. In this case samples are mainly
measured at 40 °C but in some cases the Viscosity
Index (VI) is also determined.

eraoil — the stand-alone rotating disc electrode
spectrometer (RDE-OES) analyzing wear metals,
additives, and contaminants in all kinds of operating
liquids, like lubricating oils, fuels, coolants, process
water, etc.

For the present application, 26 typical elements are
determined with a maximum concentration of 1000
ppm. The typical detection limit (LOD) in the range of
1 ppm is also completely sufficient for practical
purposes.

eracount XS — the small ISO 4406 laser particle
counter which measures with laboratory precision
from a relatively small amount of sample.

eratest ferro — the ferrous debris analyzer for
determining the total content of ferromagnetic wear
particles in oils and greases.

erasoft OCM - the software to support the
operator in essential parts of the management,
operation and maintenance of technical facilities. In
the area of preventive maintenance, particular
significance is attached to oil condition monitoring.
The software has been installed on several local
clients and the database is located on a central
server, where regular backups are also created.
Different user levels have been defined to allow user-
specific access.

T A
Figure 2: eralab OCM analyzers for in-house oil
condition monitoring
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5. Data migration
The existing data from the previous instrumentation
was taken over in full and included the following
categories:
e Object and master data including structure
e Measurement campaigns with assignment of
the sampling points
e Historical samples with measured data in
numerical form
e Historical measurement reports as PDF

The transfer of data was provided in the form of
comma-separated text files (CSV) and via
Microsoft™ Excel files. The import into the database
was carried out via the generation of SQL commands
with the help of Microsoft™ Excel's feature called
Power Query. This function follows the “Extract,
Transform, Load (ETL) process” and enables
conversion of a wide variety of data into a desired
and structured form using the “M” scripting language.
The ETL process remains repeatable and can be
easily adapted. The data was therefore transferred
directly into the database and the PDF files were
linked via a relative path.

1: Sampling Point (ID: 8176) I GK MP21 13 0001 02 I
Manufacturers information

Manufacturer METSO ~

Type description

Serial number

“ear of manufacture 2004

Lubricant / oil

Probenahmest. Typ ~

Dil fiter type ~

Lubricant / oil CASTROL-ALPHA SP 220 #|| P
Oil amount 150

Installation details

Location

Type of use ~

Supplier

Status. A

Date installation 2004-08-06 Cost center 36021

Remarks.

Documents / Photes

Photo Pl

Document |

Figure 3: “Gearbox S2BV - 400JP” - Example of a
Sampling Point (SP).
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& sampling (S4) - Details - X

Automate data import

Sampling pont (P) { 5P-ID GKMP21 13 0001 02 - Gearbox 528V - 4001 ] GKMP21 13 0001 02

Path GK~Paper Mill | GK M - Plant Mecharics / GKMP - Paper Mil / GK MP21 - ZELLSTOFFAUFLOSUING PL 344 / GK MP21
13 - ZELLSTOFF - AUFLOSESTATION  ROHRWERKE [ GK MP21 13 0001 - ZELLSTOFFAUFLOSER 1

Samping ID / Sample name 0000025464 1 At 26464

Sampiing time 14.06.2022 00:00:00 ~ Operator

Time of sample receipt 00.00.0000 00:00:00 v Sequencontheday 1

Lubricant (o) CASTROL-ALPHA 5P 220 ~
Maintenance reference number 172668

Machine lfe [h]

oillife [h]

Ol Topp 1]

Samping volume [mL]

o temperature at samplng [°C] SEEes
Document(s) gkmp21 13 0001 02_26464.pdf Vd

Observation
ar
Storage
Caoling system
Cylinder, Piston
Engine Block
Fuel System
Colour 80
Hydrauiic system
Heating
Comment

Validation of sampling and results
Valid. status approved v
Date, time status change 16.12.2024 00:00:00 ~ | admin
Gomment Importiertam 10,01,2025

Result
Result status
Comment

Figure 4: “Gearbox S2BV - 400JP” - Example of a
sample taken 14" June 2022 with basic data and a
link to a historical PDF report.

6. Oil Condition Monitoring (OCM)

process
The paper mill follows a common approach, from
planning sampling to defining actions based on the
latest results, including historical data and fresh oil
information.

Plannincg) ‘lf\oszampling

06 03

Action Observation

0 5\/0 4

Evaluation Measuring

Figure 5: Process of oil condition monitoring

6.1. Planning (01)

Planning is carried out via the nine measurement
campaigns, in which the respective sampling points
are organized with regard to the planned term,
responsibility and frequency. The necessary
measurement parameters are defined for the
individual sampling point, which can later be
displayed via queries about the open measurements.
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O Activty plannings Details x

LELEEl () Oven activiies - executon (1) [ Inciementstion history (resume i)

acty TV FL4 - 04 samois

5§ ormaes (6 Pty Normal -
G Pagar I G - Pant Mechanical

actvtytos  [[essurement Canan Dste TARGET () | 07012025

Responsbe Paper ik Sman, Jonn Peroac B wem v [ Fomsn

Execution Pager Ik Smen, John = Prewaming 5] " days

Remarks P 1688

W 4 [Sampling point 1 of 43 ol + @

Sample Day since
B volumelmilf  the beginning| -
10 1 0 07.01.2025

ez nio rheie e X P53 71013702 u: 1 x cronmas
s o mE  oowsiTionons 1 ' » o701 m25
CHPS3 71012501 - Geinse SOEP GCHPS3 71012501 ™ 1 = orormas
T >
M 4 Parameter 10f 14 L. + &
Grewe | Paremcter Pavemecter Status -
P " ™
R paR vcston O E2012 e~ I
® mR Niraion 0T E2412 ——
R osm SifsmbenDTEMIZ (b
R R Toa s e T
R Anthw_cal IR Anbwear calbrated (petro & € active v
] [_cose ]

Figure 6: Example of a ‘Measurement Campaign’
with listed SP

6.2. Sampling (02)

If a measurement campaign becomes due, the
responsible operator will be notified via email or in
the software. Initial samples will be generated
automatically with a new 10-digit Sampling ID and its
corresponding QR-code. The sampling labels for the
bottles can be printed or a sampling form can be
used as an option to note down any required
information during the sampling process.

C: GK MP52 71 0136 - Umraller 112

Feste Aufrollstation
SF: GK MP52 71013804 -

C: GK MP53 810033 - UR112

DUOREEL S AUFR. Vorschubsshlitien
SF: GK MP52 51 0023 02 - Gatrisbe
GETRIEBE
P ID: GK MP53 710138 04 .

S 1D: 0000100070
Date 5: 01.02.2035/ 10 o]

Date Lbl: 24.03.2025

zum Vorschubschiitien
SFID: GKMP53 61003302

5 ID: 0000100079
Date S: 01.02.2025 / 100

Date Lbl: 24.03.2025

C: GK MP52 71 0137 - Umraller 112 C: GK MP53 81 0018 - HYDRAULIK
13 DUDREEL AUFROLLUNG

Bewegliche Tragtrammel
SP: GK MP53 71013702 - SP: GK MP53 61 0018 D1 - Behalter +

Winkslgetriebe M Amaturen + HD - Schisuche

SP ID: GK MPE3 T1 0137 02 SFID: GKMPE3 81001801

S ID: 0000100071 5 ID: 0000100080
Date 5: 01.02.2035/ 20 Date S: 01.02.2025 / 110

Date Lbi: 24.03.2025 Date Lbl: 24.03.2025

[=

Figure 7: Labels with Sample ID and QR code

6.3. Observation (03)

The whole sampling process is also supported by a
mobile device, which is synchronized with the
database. This enables the operator to identify the
SP and to collect information and observation directly
on this mobile device. The procedure takes place via
a list that can be filled out step by step. At the end of
the sampling process, the mobile device offers the
option of photographing the sample bottle and the
cap. All data is synchronized between the mobile
application and the database as soon as the mobile
device gets a network connection. This means that
the mobile device can also be used offline in the
factory.
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6.4. Measurements (04)

As soon as the samples are in the laboratory,
measurements can be taken on the measuring
devices. Infrared spectroscopy and kinematic
viscosity are determined for all samples. Particle
counts are usually determined for hydraulic oils and
ferromagnetic wear is usually determined for
gearboxes. The measurement of elements present
with the RDE-OES is not carried out automatically,
but on an event-driven basis. The link between
measurement results and samples is realized via the
Sample ID. Therefore, before performing a
measurement the QR code on the sample bottle
needs to be scanned by a bar code scanner at the
instruments.

Figure 8: eravisc X and eratest ferro with individual
bar code scanner

In the course of processing the measurements,
queries can be used to evaluate which planned
measurements are still missing.

Sampling Id Measurement campaigns Name Sampling time Validation status | Measuring instrument
Sampling group Planned
0000100082 TMD: PL4PM - Oil samples 01.02.2025 in progress v
0000100093 TMD: PL4PM - Oil samples 01.02.2025 in progress PC
0000100082 TMD: PL4 PM - Oil samples 01.02.2025 in progress i3
0000100082 TMD: PL4 PM - Oil samples 01.02.2025 in progress PC
0000100204 TMD: PL4 KAL RD RS - Liste Olproben 24.02.2025 new v
0000100139 TMD: PL4 KAL RD RS - Liste Olproben 24.02.2025 new FD
0000100162 TMD: PL4 KAL RD RS - Liste Olproben 24.02.2025 new v
0000100157 TMD: PL4 KAL RD RS - Liste Glproben 24.02.2025 new FD
0000100204 TMD: PL4 KAL RD RS - Liste Glproben 24.02.2025 new PC
0000100157 TMD: PL4 KAL RD RS - Liste Glproben 24.02.2025 new R
0000100157 TMD: PL4 KAL RD RS - Liste Glproben 24.02.2025 new v
0000100195 TMD: PL4 KAL RD RS - Liste Glproben 24,02.2025 new FD
0000100195 TMD: PL4 KAL RD RS - Liste Glproben 24,02.2025 new R
0000100195 TMD: PL4 KAL RD RS - Liste Glproben 24,02.2025 new v
0000100196 TMD: PL4 KAL RD RS - Liste Glproben 24,02.2025 new v
0000100199 TMD: PL4 KAL RD RS - Liste Glproben 24,02.2025 new v
0000100196 TMD: PL4 KAL RD RS - Liste Glproben 24,02.2025 new R
0000100183 TMD: PL4 KAL RD RS - Liste Glproben 24,02.2025 new FD
0000100183 TMD: PL4 KAL RD RS - Liste Glproben 24,02.2025 new R
0000100183 TMD: PL4 KAL RD RS - Liste Glproben 24,02.2025 new v
0000100184 TMD: PL4 KAL RD RS - Liste Olpraben 24.02.2025 new FD

Figure 9: List of samples with parameter groups
(instruments) for which measurements are still to be
carried out.

6.5. Evaluation (5)
After all measurements are done, the operator
reviews the collected dataset. After all measurements
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are done, the operator reviews the collected dataset.
If all the required samples have been evaluated a
report will be generated or measured data checked
directly in the data window.

monrenent camvogns [ Hessurenment ety

«[B] W « [Samping 1013

[ 5

THO: 5.4 PM - Obroben 166529.01.2025 134717

M 4 Sample analysis

Figure 10: Infrared spectroscopy measurement data
with different evaluation status.

At this point reports are typically printed together with
historical data and reference values coming from the
fresh oil. A report is generated on demand based on
the data available in the database. If values exceed
any warning or error level, these cells are marked
with color.

Lubricant CASTROL-HYDRAULIKOELHYSPIN  Sample name: TMD: PL4 PM - Olproben 1665 0000100110
AWS 46

Operator. John Smith
Observation:

Valid. person: OCH-AdmIn
Valid. status: approved Walig. date: 24032025
Comment:

Resuit status:

Resuit comment:

Sample ID Fresh oil] 0000100110] (S0 aum_pC
Date sampling 23.01.2025| 01.02.2025) ==

[Time sampiing 06:36:06| 00:00:00|
Date received
Time received 20
Machine life 0] % 2 PR
ol ife m 15 b Dy 7 2 %22
il Top-up )

Wear
ROE_Siber ) = =
RDE__ Aluminium mglkg <1 <1
RDE _Kalzium mglkg 40 5
RDE_ Chrom mglkg <1 <1

Measurement Campaign. TMD: PL4 PM - Oil samples

Kupfer mglkg <1 <1 0
Eisen mglkg =1 12

Mangan mg/kg = = 1SO_6um_PC
Rickel MoKy =1 20 —

Blel mglkg <1 <1 2, T .
Zinn mglkg <1 <1 0‘72% T a‘;‘kﬂe‘—, T
mg/kg <1 <1 15 g, %erz o
RDE__ Vanadium malkg =1 <1 <0z, ¥ S0y
< -
PC__ IS0 4um PC_ - g‘ 9 10
PC__1SO_6um PC__- 75| 17]
PC__1S0_1aum FC_- i 75|
RDE__Kalum mglkg =1 <1l s
RDE _Lithum mglkg =1 <1
RDE_Natium molkg = =
RDE _Silzium mgikg <1 <1l o
IR__Water IR Aem 49 7.5
IR Vialer cal IR wi% ~501] ~501] 180_14um_PC

Figure 9: A section of a typical report with fresh oil
and historical data printed in charts

6.6. Actions (6)

In the final step of the oil condition monitoring
process actions are defined. Based on all information
and measurement data available, the operator
defines corrective actions for this component or
asset. Based on a selection list, certain categories of
activities are recorded at the sampling point level.
Finally, the operator can schedule specific actions
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like ‘oil change’ to responsible professionals including
notification via email and in the software application.

O Activity planing: Details x

pES— T Oate TARGET 0104 2028
Resoonsb  Pager A S, o Parodc

Executon Foper - S, Jon E— 2 doys
Roaris

Figure 11: Definition of activities linked to specific
objects including responsibilities

After the activity is concluded and marked as done, it
is stored in the implementation history for future
reference.

7. Specific examples

71 Hydraulic unit with the wrong oil

For a hydraulic system - roll transfer - with an oil
volume of approximately 250 liters, it was determined
that the wrong oil was filled by a service employee.
The measured kinematic viscosity of 46 mmz/s with
eravisc X does not correspond to the desired
viscosity class of an ISO VG 32. A new oil change is
therefore the resulting activity.

Figure 12: Hydraulic system - roll transfer

7.2. A special roll with defective bearings
Outside of the normal sampling cycle, an oil sample
from a tank with a huge amount of hydraulic oil for a
cooling, hydraulic system and also the bearing
lubrication as part of the Nipco-Roll was examined for
metal particles. Damage with possible abrasion had
already been confirmed, but the technicians wanted
to know if the brass bearing could also be affected by
abrasion. After the element analysis with RDE-OES
(eraoil) showed an increased copper content of 59

www.eralytics.com
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ppm and a zinc content of 44 ppm, damage to the

o

lubrication as part of the Nipco-Roll

7.3. Elevated water content in a hydraulic oil
All samples are analyzed by the experts at the paper
mill using FTIR (eraspec oil) as standard. This was
also carried out on a hydraulic oil from the airfoil
system for the coating machine as part of the 12-
month routine. The routine analysis revealed an
increased water content of 0.39 wt% or 53.8 A/cm
according to ASTM D2412. In the course of a
subsequent activity, the seals of the system must be
checked and, if necessary, the lubricant must be
dried.

s | > - PN

Figure 14: Hydraulic system from the airfoil system

Figure 13: Hydraulic system for cooling and bearing
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8. Conclusion

The implementation of an advanced in-house Oil
Condition Monitoring (OCM) system at an Austrian
paper mill has proven to be a practical and effective
approach for predictive maintenance. By upgrading to
the eralab OCM system, the facility has successfully
enhanced its ability to detect and address potential
failures in lubrication systems, thereby improving
operational efficiency, reducing downtime, and
extending equipment life.

The structured hierarchical organization of assets
and the integration of five state-of-the-art analyzers
with a centralized erasoft OCM software solution
ensure seamless data acquisition, processing, and
analysis. The automated sampling process, QR-
code-based tracking, mobile-enabled observations,
and synchronized databases improve reliability and
accuracy, minimizing human errors. Additionally, the
use of ETL-based data migration has facilitated a
smooth transition from the previous system while
preserving historical data integrity.

The OCM workflow, from planning and sampling to
evaluation and corrective actions, ensures a
systematic approach to oil analysis. Automated
alerts, color-coded reports, and trend evaluations
enable maintenance teams to make data-driven
decisions efficiently. Furthermore, by incorporating
historical and fresh oil data, the system allows for
more accurate condition assessments and trend
analysis, leading to proactive maintenance strategies
rather than reactive interventions.

In summary, this case study demonstrates that in-
house oil condition monitoring, supported by
advanced analytical instruments and digital
integration, delivers significant operational benefits.
The approach not only enhances the reliability and
sustainability of industrial processes but also fosters
a culture of technical expertise within the
maintenance team, ensuring long-term adaptability
and performance optimization.

www.eralytics.com
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