On Condition Monitoring

Analyzing gas turbine tests

By Jack Poley

e continue with our discussions from previous columns with tables suggesting pre-
WFerred groups or suites of tests for routine monitoring of various components used in
specific applications. In the November 2005 TLT, we looked at tests done on diesel engines.
This month we focus on gas turbines.

Gas Turbines
TEST SET

Added Points / Cave .
Gas turbines can also justify onboard particle- A
monitoring sensors to serve as real-time aids to the
laboratory oil analysis process. Warning levels can

Primary Objective(s) Reasoning and Evaluation

| Gas turbines are very high speed machines. Developing problems,
Identify large particles that |therefore, can quickly lead to failure even between sampling intervals. Itis
may portend catastrophic |not unreasonable to include AF in the basic (every interval) test package,

Analytical i i i i

y wear. given the economics of machine cost and downtime. Safety is also a (ngger samplln‘g prar 'lo rggular |'ntervais: and also

Ferrography factor. particularly for aircraft applications taking the turbine off-line, if possible, until results
(AF) P Y PP . are available.

Gas turbines offer perhaps the most difficult challenge for SMA. First,
there are few particles relative to other systems; second, a high
percentage of particles formed in such systems are greater than five
microns, escaping SMA's detection capabilities. In addition, filters and (if

In the early stages of oil analysis, the U.S. Navy
installed spectrometric analysis to monitor jet
engines. While there were many successes, there

1. Spot (some) wear
events.

Spectro Metals 2. Check for abrasives.

(SMA) 3. (Some) Additive employed) chip detectors remove particulate evidence, although this ;’i"if“:;c'fn"s n;\?:xan;:fzé\olgr:ﬂm SsMo,?lSa?es:ec:noirc‘le
conformity. doesn't affect SMA as much. One should still use SMA for its support A ' -y ra’ yp gep
ifformation.: detectors are routinely applied.
?_ Micro-Patch Chip detectors are common in gas turbines,

Particle Debris As with hydraulics, some form of particle detection and sizing should be however, metal detection sensors continue to
Analysis (MP) lder!llfy and quantify Iarge_a employed as a key or primary test. If AF is not to be employed, a particle  |improve to the pqnt \&{here |% makes great sense th
particles not detectable via|count and a micropatch test would not be unreasonable, or one could add [employ such devices in turbine systems and that ilk.
'fmdlor SMA. the weight measurement option to the micropatch and eliminate the This would augment, not preclude, the
Particle Count particle count. implementation of particulate detection in the
(PC) standard test inspection testing suite.

VIS should always be a part of an oil analysis test

1. Verify proper film The primary reason for measuring viscosity is for verification of the product

Viscosity strength. in the system, mostly with respect to film strength. While there can be PaCkage’ s;mply fornegative (e, non-problen?)
(VIS) 2 Oxidati . AU S R ; " inferences that it tends to offer when the value is as
. Oxidation correlation. some indications of oxidation, this doesn't tend to manifest very often. expected
5 ; FTIR is often included in gas turbine analysis, but it has limited scope. % R i " i . .
Infrared ; éi?:l:ﬁi::g(‘)enh?r'on Certain gas turbine lubes possess additives that can be effectively wﬁZ?.c:r;rali? \;v|I:\&i:in;ﬁ:rc:;i_llr]:eetzctlv\z‘ge?:ig‘zllon
Spectro 4 - WIONG | onitored via FTIR. FTIR may also identify some types of contamination, S iEar Y e employec, i
lube (1 & 2 as applicable). s . o oxidation band overlaps significantly with the lube's
(FTIR) 3. Oxidation* based on additive presence or absence. Oxidation detection is a rarer, shariiat
: possibility, but nearly impossible with synthetic lubes. T
Optional? 1. Oxidation correlation. Acid numbers don't tend to 'move' much with turbines, unless the ﬁ)ilstir:lf,;::ﬁ:;g::ﬁ;f;:g:;: ch;i:;;:]le)ers.
Acid N t')e 2. Additive depletion (as  [component routinely maintains lube temperatures near 200 F. - lopasses;in AN in'lhe usad lubamode. The
;o umber. applicable). Furthermore, many turbines employ synthetic lubes that are highly PHOF 3 - 9 ; y
(AN) 3. Gontaminaton SSidationresistant turbine's environment (e.g., in a plant) may produce
g i ) airborne acids that are ingressed.
Water contamination is, of course, undesirable but there is particularly , N z ~
Water 1. Safet great risk in gas turbines should water be allowed to circulate with the lube V\;irgjf;?:ei:\:zt v;i;e;b‘l]:?:ltgmd:ts;;::ne;ability
Karl Fischer 2' Poor ﬁbe handlin for any length of time. The turbine's high rotational speed and light gecause gf its no‘:\—miscibilit with oil C::‘e in
3 + 9 clearances can quickly cause major damage or failure should water impair 8 " Y PR .
(KF) Gehniglios: the lube's film. While it is unusual to find water in a gas turbine, the sampling for KF water is particularly critical in this
Rl (0 ; e 1 2 regard if meaningful results are to be obtained.
precaution is well worth taking, and a sensitive method is required.
Postscript method is being applied. To judge often more challenging than those of

Steam turbines (and to some extent,
water turbines) have some similarity to
the mechanical operation of gas tur-
bines, perhaps without the added com-
plexity of gear reduction systems. They
must be treated somewhat differently
in terms of test package application.

Water is the most obvious issue. It
is not unusual to find low levels of
water in steam turbine samples. The
value of Karl Fischer Water testing is,
therefore, marginal, although occa-
sionally specified.

Particle Count is useful for moni-
toring steam turbines, but the pres-
ence of water will usually compro-
mise results, unless a non-optical

whether or not to perform a particle
count, a cursory test for water is a
logical protocol. If water does pre-
clude particle counting, then consider
Micro-Patch testing.

All the other gas turbine tests list-
ed can have some application in
steam turbines, including Analytical
Ferrography (AF) if Micro-Patch test-
ing is not performed. If any kind of
turbine is critical to production,
which is almost always the case, AF is
a logical monitoring strategy to be
routinely employed.

Closing points
Steam turbine environments are
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gas turbines. In addition, environ-
mental considerations should always
temper test selection for any system.
Steam turbines operate at a fairly
slow rpm, particularly when compared
with gas turbines. This usually trans-
lates to slower-developing failure
mechanisms but not always. It is still
essential to monitor large particles,
preferably with each sampling. <<
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