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INNOVATING THROUGH TRIBOLOGY & LUBRICATION
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Power Generation |

Session Chair: TBD
Session Vice Chair: TBD

8-8:40 am
4497505: Lubricant Varnish - What We've Learned, and What We Still Don't Know
Greg Livingstone, Fluitec, Tucson, AZ

Two decades ago, the industry lacked reliable methods to measure turbine-oil varnish potential, had
limited insight into how to formulate fluids with effective deposit-control chemistry, and had few proven
mitigation technologies. We also underestimated the number of failure mechanisms involved and
misunderstood why varnish formed aggressively in some parts of a system but not others. Significant
progress has been made. New analytical tools, improved formulations, and field-tested removal
technologies have reshaped how we approach varnish. Yet meaningful gaps remain. This presentation
will review the advances that have transformed our understanding, dispel persistent myths that still
influence decision-making, and outline the critical questions we must answer to achieve deposit-free
operation in rotating equipment.

8:40-9am

4422493: lonic Liquid-Enhanced Environmentally Acceptable Lubricants for Waterpower

Jun Qu, Wenbo Wang, Oak Ridge National Laboratory, Oak Ridge, TN; Xin He, Syensqo, Levittown, PA;
Peijia Ku, Louise Stevenson, Huimin Luo, Teresa Mathews, Oak Ridge National Laboratory, Knoxville, TN

The need for Environmentally Acceptable Lubricants (EALSs) is increasingly being recognized with a rapid
annual market growth of 12.53%, tripled that of the overall lubricant market. EALs are particularly
important for waterpower because oils would pose a serious risk to the aquatic ecosystems upon
inevitable leaks or accidental discharges. In addition, even a small efficiency gain by the enhanced oil
lubricity could be translated to substantial energy benefits given the huge amount of energy involved.
While EPA-approved EAL base fluids are available, there is a lack of eco-friendly high-performance
additives. This study reports the successful development of a new class of ionic liquids (ILs) as EAL
additives. The IL-enhanced EALs have demonstrated superior lubricating performance, not toxic per



EPA’s classification, and readily biodegradable. This eco-friendly IL additive technology has great
potential to improve the energy efficiency and reliability with reduced environmental impact.

9-9:20 am
4404880: The Impact of Drivetrain Lubricants on Wind Turbine Energy Production
David DiNunzio, BP, North Olmsted, OH

Our company has invested over $300,000 and 3 years gathering the data for this third-party wind turbine
field study. These results have a significant impact on revenue generation in the wind space and can
benefit every owner of onshore/offshore wind turbines. The data will show that comparing friction in
bench tests, HALT rigs, and in field turbines will yield improved drivetrain reliability and additional
revenue due to increased energy production. This is easy revenue/profit for turbine owners to obtain as it
does not require additional capital investment, but only maintenance lubricants already required by the
applications.

9:20-9:40 am

4427546: Development of a Robust EHD Seal for Nuclear Supercritical Power Cycles
Hanping Xu, Jing Tang, Aaron Harcrow, Ultool LLC, Duluth, GA; Sevki Cesmeci, Georgia Southern
University, Brooklet, GA; David Dewis, Consultant, Bath, ME

Supercritical CO2 (sC0O2) power cycles are superior to traditional power cycles in terms of energy
efficiency and equipment size. To unlock the potential of sCO2 power cycles in nuclear power
application, technology readiness must be demonstrated. Among many challenges at component level,
the lack of suitable shaft seals in sCO2 operating conditions needs to be addressed. This work
demonstrates an innovative seal that leverages elasto-hydrodynamic (EHD) mechanism and provides
robust operation at sCO2 conditions. Carbon graphite materials are introduced for thick-walled EHD seal
for reliability and machinability. An EHD analysis was conducted, which is in agreement with the testing
results from two different seal test rigs. It is demonstrated that a minimum EHD seal clearance occurs at
a pressure threshold, above which the leakage of the seal decreases with increase of the pressure.
Simulation and testing results reveal that the minimum clearance will not reach zero.

9:40-10 am

4437454: Tribological Challenges of using Environmentally Acceptable Lubricants in Hydropower
Systems

Aaron Greco, Oyelayo Ajayi, Argonne National Laboratory, Lemont, IL

Environmentally acceptable lubricants (EALs) are being considered as drop-in replacements for mineral
turbine oils in hydropower systems but their successful deployment hinges on resolving hydropower-
specific tribological risks—most critically in tilting-pad thrust bearings where wipe (scuffing-like) failures
can be catastrophic. Compared to conventional oils, EALs may exhibit different rheological and
tribological properties. Environmental constraints on additive packages can limit antiwear and extreme-
pressure performance, raising scuffing/wipe risk under boundary conditions prevalent in heavily loaded
components (thrust bearings, speed reducers, gates). This presentation will cover an analysis done to de-
risk field trials and close gaps in existing hydropower-relevant standards and test methods.

10 -10:30 am - Refreshment Break
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1:40-2:20 pm
4471533: Wave Energy Converters - A Tribology Perspective
Sergei Glavatskih, KTH Royal Institute of Tribology, Stockholm, Sweden

With the growing global interest in harvesting ocean wave energy and the increasing push toward
commercializing wave energy converters (WECSs), the reliability of tribological components has become a
critical factor in achieving market maturity. Components in WECs are exposed to highly demanding
conditions, including irregular loading, variable motion profiles, corrosive seawater environments, and
unpredictable debris intrusion.

Historically, the tribological demands of WEC technology have received limited attention, a fact reflected
in several documented failures and operational challenges across the industry. We examine WEC
technology through a dedicated tribological lens, identify and characterize the operating conditions
relevant to contact interfaces in a WEC system, map the potential failure modes, and analyze the general
development steps where systematic tribological considerations can be incorporated.

2:20-2:40 pm

4470413: Challenges in Making Greases Green: An Ocean Tribology Perspective

Samiksha Moharana, KTH Royal Institute of Technology, Stockholm, Sweden; Sergei Glavatskih, KTH
Royal Institute of Tribology, Stockholm, Sweden; Johan Leckner, Axel Christiernsson Int. AB, Nol, Sweden

The need for more sustainable marine lubricants has grown rapidly as stringent environmental
regulations and heightened awareness of fragile marine ecosystems have increased. From an ocean-
tribology perspective, developing truly “green” marine greases presents both technical and ecological
challenges. This work highlights the need for a systematic approach to formulate a grease system that
considers both tribological performance and environmental impact, thereby improving the process of
developing next-generation green marine greases. Ultimately, the path towards next-generation green
marine greases requires overcoming the formulation challenges while ensuring both operational
reliability and environmental compatibility.

2:40-3 pm
4471532: Acoustic Emission Monitoring of Tribological Processes in Drivetrains
Florian Kénig, RWTH Aachen University, Aachen, Germany

Acoustic Emission (AE) monitoring is a promising method for real-time detection and analysis of
tribological phenomena in drivetrain systems. The technique utilizes high-frequency structure-borne
stress waves produced during friction and wear to assess changes in surface interactions. In this study,
we investigate the use of AE monitoring to detect early indicators of wear and damage in both journal and
rolling-element bearings. By examining AE signal characteristics across time, frequency, and time-
frequency domains, we identify critical operating conditions and fault signatures, offering deeper insight



into the dynamic behavior of contact interfaces. The results demonstrate the strong potential of AE-
based diagnostics for condition monitoring and predictive maintenance within drivetrain applications.

3-4:00 pm - Exhibitor Appreciation Break
4 -4:20 pm - Roman de la Presilla Talk

4:20 - 5 pm - Power Gen, Hydraulics & Ocean Tribology Committee Meeting



