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Overview.

Reliability: — What dees; that mean for the system
and! the lubricant?

LCulricants — how: are they impacted and how.
can they help?

Standards - how! efiective are they With respect
to the lubricant?
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Reliability

In general, reliability (systemic def.) Is the
ability: efi a system te perform and maintain its
TUNCtieNs In; reutine: circumstances, as well as
hostile or unexpected circumstances.
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Preduction Is the end goeal and
IS I part a function: of reliability

Reliability’ ofi the system is; only.
as gooed as the weakest point

Thus, reliability’ comesi down te
choices
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Reliability and Choices

Deperiads; o/ many.I1actors

m SOmMe wWe can controll..
Choice of location
Cheice of compoenents
Maintenance schedule andimonitering
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Some factors we can contrel through choice

gears bearings

seals pumps filters

lubricant
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Lubricant choices

\iscosity level
Base oll type
Additive type

Supplements
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Conseguences of our choices

High Low, Mineral Synthetic
VISCOSILY/. VISCOSILY/. base oil baseioil
il
-
Wear
--
Filterability

Lo . temp.
_-
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Some factors we cannot control

Wikl Sheeu

Jpngratorinac
seals paiﬁ filters

lubricant

water
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Operational factors —
Impact on the lubricant

Speed > preduces shearing in the contact zone

m Generates heat — lowers VIscosity & Increases
oxidation| rate

s Shear could alter viscosity: (polymer containing oils)

Torgue/Load > Increases contact Stress

m Generates heat — lowers VIScosity & Increases
oxidation; rate

n Higher stress leads to reduced fatigue life for gears
and bearings
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Operational factors —
Impact on the lubricant

External contaminants

Increases potential for corresion
Reduces fatigue life off components

Increases rate offwear (abiasive)

Reduces fatigue! life of' components, especially.
bearings
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How do we choeose an appropriate
lulbricanit?

» Define the application requirements

e Define the fluid life expectancy

e Give consideration for “unexpected
circumstances”
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Helping us get there

Standards

n AGIMA 6006-A08 (windl turbine standard)

= AGIVIA 9005-E02 (industrial gear lubrication)
a |[EC/ISO 61400-4 (under development)

n Equipment supplier reguirements (many)

EXPEENCE
m Priceless!
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Standards for Lubricants

Vostly based on available methods

But we must ask ourselves...

Arelthie methoads relevant for the
applicanon?
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Relevance of methods...

SOME are...

n Viscometrics (lew:and highi slhear)
n Oxidation

n Corrosion

s Feaming

Seme are guestionable...
n Gear micropitting
m Bearing life
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Experience Highlights Seme
Gearbox Compoenent Issues

Gears

n Altheughi improved, gears are reported to continue
EXPErencing micrepitting

Bearnngs

n Planetary bearings are reported to have high
Tailure rates)in lange turbines...size? rating?
contamination?

Contamination; (water & particulate)

m A continuing maintenance or designi issue. that
impacts: alll of the above
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And Soeme Oil Specific Issues

Some oils: (synthetics) are more expensive than
others, but in some cases they do net appear to
offer the end user the expected value.

m Correct fluid for the application?

Oil' quality: ini service: is  currently: monitored
approximately: 2x per annum; using ofif=line analysis.

= Relatively: slow: turn; around! time = Delays; in reselving
potentially: damaging| situations

s Condemning limits ane not always based upon; experience
ofi the' application

Adequate: testingl tools ane not always available to
the lubricant industry’ tor develop high guality fluids
reguired for this application
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IIs anything being dene to address
these issues? Yes.

IEC/ISO! Jeint, Working| Group

n Significant emphasis placed oni resolving gear and
bearing life issues

= Defining| Impact ofi load en design

An ISO committee has been formed to
speciiically: address gear micropiiting

More: effort from a number of SOUrces tor monitor
oil ' health in real time' via onbeard sensors and
diagnostics
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IEC-1SO 61400-4 Main Elements

Design and leadi specifications
Gears

Bearings

Structures

Cubrication

Verification

Jiesting
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Lubrication Noermative Clause (5.5)

Describes the “shall” andl “sheuld™ requirements. of the
lubricant
Type of lubrcant
Lubricant: characteristics
Viethodiof lubrcation
Ollfguantity,
Operating temperature
Temperature control
Lubricant condition menitering
[Cubricant: cleanliness
Lubricant filters
Ports; plugs, breathers
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Lubrication Annex (Informative)

Designed to provide recommendations and
guidelines

NGt a reguirement to meet, just a reflection of:
the experience available inf the industry.

Key elements

n Fluidiselection (viscosity: selection)

m Performance’ characterstics (recommended tests)
» Lubricant life/ condition (limits)
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What about oil life?

Hewleng will the eil last?

When does;an oil need to be
changed?
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Basis for oil change

Eixed Time
n \When monitering IS tee) infreguent or net available

m Accessihbility to the site is limited due: te seasenall or:
location constraints

m Duration must be based on| past experience and
adjusted for the site conditions

Conditien Based

n Whenionline or frequent monitering of the ol is
available and consideredireliable

n Condemning limits must berestablished based on
experience and knowledge about oil health
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Parameter | Method
Viscaosity (KV/ ISO 3104
At 405C ASTIM D445
Additive ASTM D5185
Elements

CAUERNENR
[Level
NeminalVveE

7 /A4

Waiter SO 1293i7
ASTM D6304
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£50)0) —10)0)0) o) o))

Wear ASITIVMI D5185 Fei 510=110)0)" o) o))
Elements Cu: 50575 ppm
ARI0E20 M
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So, how do we provide a more
reliable lubrication system....

Better assessment of needs

s Be able toeincorporate these needs into standands in
the normative “shall” section

Better test tools for the lubricant fiormulator
Anticipation off extreme conditions

More freguent monitering
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