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Standard Practice for

In-Service Monitoring of Mineral Turbine Oils for Steam,
Gas, and Combined Cycle Turbines1

This standard is issued under the fixed designation D4378; the number immediately following the designation indicates the year of

original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A

superscript epsilon (´) indicates an editorial change since the last revision or reapproval.

INTRODUCTION

The in-service monitoring of turbine oils has long been recognized by the power-generation

industry as being necessary to ensure long, trouble-free operation of turbines.

The two main types of stationary turbines used for power generation are steam and gas turbines; the

turbines can be used as individual turbines, or can be configured as combine cycle turbines. Combined

cycle turbines are of two types; the first type connects a gas turbine with a steam turbine, with separate

lubricant circuits, and the second type mounts a steam and a gas turbine on the same shaft and has a

common lubricant circuit. The lubrication requirements are quite similar but there are important

differences in that gas turbine oils are subjected to significantly higher localized “hot spot”

temperatures and water contamination is less likely. Steam turbine oils are normally expected to last

for many years. In some turbines up to 20 years of service life has been obtained. Gas turbine oils, by

comparison, have a shorter service life from 2 to 5 years depending on severity of the operating

conditions. One of the benefits of the gas turbine is the ability to respond quickly to electrical power

generation dispatching requirements. Consequently, a growing percentage of modern gas turbines are

being used for peaking or cyclic duty (frequent unit stops and starts) subjects the lubricant to a wide

range of temperatures from ambient conditions to normal operating temperatures, which put additional

stresses on the lubricant.

This practice is designed to assist the user to validate the condition of the lubricant through its life

cycle by carrying out a meaningful program of sampling and testing of oils in service. This practice

is performed in order to collect data and monitor trends which suggest any signs of lubricant

deterioration and to ensure a safe, reliable, and cost-effective operation of the monitored plant

equipment.

1. Scope*

1.1 This practice covers the requirements for the effective

monitoring of mineral turbine oils in service in steam and gas

turbines, as individual or combined cycle turbines, used for

power generation. This practice includes sampling and testing

schedules to validate the condition of the lubricant through its

life cycle and by ensuring required improvements to bring the

present condition of the lubricant within the acceptable targets.

This practice is not intended for condition monitoring of

lubricants for auxiliary equipment; it is recommended that the

appropriate practice be consulted (see Practice D6224).

1.2 This standard does not purport to address all of the

safety concerns, if any, associated with its use. It is the

responsibility of the user of this standard to establish appro-

priate safety, health, and environmental practices and deter-

mine the applicability of regulatory limitations prior to use.

1.3 This international standard was developed in accor-

dance with internationally recognized principles on standard-

ization established in the Decision on Principles for the

Development of International Standards, Guides and Recom-

mendations issued by the World Trade Organization Technical

Barriers to Trade (TBT) Committee.

2. Referenced Documents

2.1 ASTM Standards:2

1 This practice is under the jurisdiction of ASTM Committee D02 on Petroleum

Products, Liquid Fuels, and Lubricants and is the direct responsibility of Subcom-

mittee D02.C0.01 on Turbine Oil Monitoring, Problems and Systems.

Current edition approved March 1, 2024. Published March 2024. Originally

approved in 1984. Last previous edition approved in 2022 as D4378 – 22. DOI:

10.1520/D4378-24.

2 For referenced ASTM standards, visit the ASTM website, www.astm.org, or

contact ASTM Customer Service at service@astm.org. For Annual Book of ASTM

Standards volume information, refer to the standard’s Document Summary page on

the ASTM website.

*A Summary of Changes section appears at the end of this standard
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D92 Test Method for Flash and Fire Points by Cleveland

Open Cup Tester

D93 Test Methods for Flash Point by Pensky-Martens

Closed Cup Tester

D130 Test Method for Corrosiveness to Copper from Petro-

leum Products by Copper Strip Test

D445 Test Method for Kinematic Viscosity of Transparent

and Opaque Liquids (and Calculation of Dynamic Viscos-

ity)

D664 Test Method for Acid Number of Petroleum Products

by Potentiometric Titration

D665 Test Method for Rust-Preventing Characteristics of

Inhibited Mineral Oil in the Presence of Water

D892 Test Method for Foaming Characteristics of Lubricat-

ing Oils

D943 Test Method for Oxidation Characteristics of Inhibited

Mineral Oils

D974 Test Method for Acid and Base Number by Color-

Indicator Titration

D1401 Test Method for Water Separability of Petroleum Oils

and Synthetic Fluids

D1500 Test Method for ASTM Color of Petroleum Products

(ASTM Color Scale)

D2272 Test Method for Oxidation Stability of Steam Tur-

bine Oils by Rotating Pressure Vessel

D2273 Test Method for Trace Sediment in Lubricating Oils

(Withdrawn 2022)3

D2422 Classification of Industrial Fluid Lubricants by Vis-

cosity System

D2668 Test Method for 2,6-di-tert-Butyl- p-Cresol and 2,6-

di-tert-Butyl Phenol in Electrical Insulating Oil by Infra-

red Absorption

D3427 Test Method for Air Release Properties of Hydrocar-

bon Based Oils

D4057 Practice for Manual Sampling of Petroleum and

Petroleum Products

D4175 Terminology Relating to Petroleum Products, Liquid

Fuels, and Lubricants

D4898 Test Method for Insoluble Contamination of Hydrau-

lic Fluids by Gravimetric Analysis

D5185 Test Method for Multielement Determination of

Used and Unused Lubricating Oils and Base Oils by

Inductively Coupled Plasma Atomic Emission Spectrom-

etry (ICP-AES)

D6224 Practice for In-Service Monitoring of Lubricating Oil

for Auxiliary Power Plant Equipment

D6304 Test Method for Determination of Water in Petro-

leum Products, Lubricating Oils, and Additives by Cou-

lometric Karl Fischer Titration

D6439 Guide for Cleaning, Flushing, and Purification of

Steam, Gas, and Hydroelectric Turbine Lubrication Sys-

tems

D6450 Test Method for Flash Point by Continuously Closed

Cup (CCCFP) Tester

D6810 Test Method for Measurement of Hindered Phenolic

Antioxidant Content in Non-Zinc Turbine Oils by Linear

Sweep Voltammetry

D6971 Test Method for Measurement of Hindered Phenolic

and Aromatic Amine Antioxidant Content in Non-zinc

Turbine Oils by Linear Sweep Voltammetry

D7042 Test Method for Dynamic Viscosity and Density of

Liquids by Stabinger Viscometer (and the Calculation of

Kinematic Viscosity)

D7094 Test Method for Flash Point by Modified Continu-

ously Closed Cup (MCCCFP) Tester

D7155 Practice for Evaluating Compatibility of Mixtures of

Turbine Lubricating Oils

D7464 Practice for Manual Sampling of Liquid Fuels, As-

sociated Materials and Fuel System Components for

Microbiological Testing

D7647 Test Method for Automatic Particle Counting of

Lubricating and Hydraulic Fluids Using Dilution Tech-

niques to Eliminate the Contribution of Water and Inter-

fering Soft Particles by Light Extinction

D7669 Guide for Practical Lubricant Condition Data Trend

Analysis

D7687 Test Method for Measurement of Cellular Adenosine

Triphosphate in Fuel and Fuel-associated Water With

Sample Concentration by Filtration

D7720 Guide for Statistically Evaluating Measurand Alarm

Limits when Using Oil Analysis to Monitor Equipment

and Oil for Fitness and Contamination

D7843 Test Method for Measurement of Lubricant Gener-

ated Insoluble Color Bodies in In-Service Turbine Oils

using Membrane Patch Colorimetry

D7978 Test Method for Determination of the Viable Aerobic

Microbial Content of Fuels and Associated Water—

Thixotropic Gel Culture Method

D8072 Classification for Reporting Solids and Insoluble

Water Contamination of Hydrocarbon-Based Petroleum

Products When Analyzed by Imaging Instrumentation

D8112 Guide for Obtaining In-Service Samples of Turbine

Operation Related Lubricating Fluid

D8506 Guide for Microbial Contamination and Biodeterio-

ration in Turbine Oils and Turbine Oil Systems

F311 Practice for Processing Aerospace Liquid Samples for

Particulate Contamination Analysis Using Membrane Fil-

ters

F312 Test Methods for Microscopical Sizing and Counting

Particles from Aerospace Fluids on Membrane Filters

2.2 International Organization for Standardization Stan-

dards:4

ISO 4406 Hydraulic fluid power—Fluids—Method for Cod-

ing the Level of Contamination by Solid Particles, Second

Edition, 1999

ISO 4407 Hydraulic Fluid Power—Fluid Contamination—

Determination of Particulate Contamination by Counting

Method Using an Optical Microscope, Second Edition,

2002

ISO 11500 Hydraulic Fluid Power—Determination of the

3 The last approved version of this historical standard is referenced on

www.astm.org.

4 Available from American National Standards Institute (ANSI), 25 W. 43rd St.,

4th Floor, New York, NY 10036, http://www.ansi.org.
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