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POWER PLANT RELIABILITY

By: M. Johnson M. Watson, YTL Power Services Sdn Bhd

hese days YTUs base-load

Independert
projects in the world.  YTL Power
Services (YTLPS) is e company that
‘manages the entir range of operation
and maintenance activites for the two
power stations, which  together
generate about 12% of the electricity
consumed in Peninsular Malaysia.

One of the guiding principles of the
‘company since it started in 1994 has
been to carry out as much as possible
of the operation and maintenance
work using our own personnel, without
relying on outside contractors or
consultants. This
o o ovels of oxpertse i
Kknowlece witin he rgaeation,

of the major achievements of
these highly skiled personnel in
operating and maintaining the two
e lants shce 1994

Achievement of very high levels of

avallabilty of i power plants

YTL's 808MW Combined Gycie Power Plant in Paka, Terengganu

o Achievement of highly reliable
igh

Monitoring prograrr
+ T fasoat overhaul mes ovr
achioved for Siemens gas turbines
anywhere in the world di
careful planning, scheduling and
co-ordination of contractors and
outside workshops

RELIABILITY CENTRED
MAINTENANCE STRATEGY
The YTLPS organisation was set up in
a very short time, bringing in many
personnel from outside the power
generation industry, a lot of them
without experience in power plant
maintenance. In the fist few months
of operation, it became clear that a
sirategy to handie maintenance and
Inspection task planning was required.
Reliability Centred Maintenance
(RCM) was adopted as a long-term
maintenance strategy for the two

power stations in 1995. Even though

e
aninod eary stage and built
into the station procedures.
methodology of RCM analysis
is to consider the function and failure
modes of each ftem of equipment
d to devise a maintenance strategy
that is directed towards maintaining
equipment only when it needs mainte-
nance and maintaining only those
items which need to be maintained.
The objective of RCM is to move
way from a calendar or time-based
approach towards condition-based
mainenance, conseauety reducng
ipower expenditure and reducing
costs for spares and consumables.
The basic approach to the RCM

amenence personl for sy on
parttime basis. Each team gave recom-
mendations on the type and frequency
f maintenance work to b
Reliability Centred Maintenance
nplementaton shodul
. 9 by consatant- Aug 1995
1o Aug 1996
« Internal traiing - Feb 1996 to

M andyi, 1t sy~
Mar 1996 to Feb 199
RCM analysis, 2nd sludy -

May 1998 to Jun 2000

RCM analysis, 3rd study -

Nov 2000 to De

The RCM studies were carried out
by the YTLPS personnel, without the
el f utideconstants, excet i
the early training period. The
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teams were able to achieve significant
reductions in the number of routine
mantanance kst oo carted ot
the power plants. In some cases
number of annual maintenance (asks
was reduced by up to 60%
compared with the mandtucerers
recommendations.

PLANT CONDITION
MONITORING

This has been implemented without
reducing plant availabilty or relabilty
and has resulted in  significant
manpower and spare parts cost
reductions.

Condition  Monitoring
ted in the

Reliability  Centred  Maintenance
strategy. The Conitin Monitoring
programme  presently uses three
monitoring techniques:
« vibration monitoring,

The vibration mornitoring program-
me includes all the gas and steam
turbines, feed  pumps,

boiler

Ot sarpes o sy ncuse o
partile count (cleanliness), ack

ok, vecoshy delsric i
{ransformers),aireloase and
msioon o odir dovping
problems.

Rotary Bomb Oridation Testing (REOT)

caried out by outside laboratories can
prediot remaining lubricating ol Ife and.

allow timely planning of urbing oil
roplacoment.
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Trermograptic meiorg of 415V sitchger rvedls

otspots due to loose connati

Machine vibration levels are moritorsct
with and the results
downloaded into pe software for
trending and analysis

condensate extraction and circulating

and 55 in Pasir Gudang. Occasionally
additional equipment is added 1o the
schedule when the maintenance
personnel are concerned  about
vibration conditions.

Thermography s used mainly for
routine scanning of high and low
voltage eleciical switchboards and
wiring connections in the  power

arried out at regular intervas.
Tremogtaphy s s aed

spots i insulation
expansion joints.

and  boiler

he oil-monitoring ~ programme
ctodes gas and steam turbines,
boiler feed pumps, circulating water
pumps, all oil-filed transformers,

s, 0as

boiler damper hydraulic systems
a0 seam tuine conirl systms.
desel engines and ai or
The various oll par
monitored month
monthly depending on the type of
analysis and the type of equipment
Condition monitoring and analysis
is camied out by the power plant
operation and maintenance personnel
using their own equipment with the

gas that s carried out by a contractor.

ndition monitoring has been
able to find many potential equipment
problems, such as faulty bearings,
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overheating electrical equipment, etc..
which has enabled corective main-
rk to be scheduled in
advance and has reduced unexpected
‘shut downs and equipment failures.
The implementation of condition
monitoring has resulted in benefits
both in improved plant availabilty and
relabilty.

OVERHAUL TIMES
One of the other ways in which high
equipment  availability has been
achieved s by careful planning and
optimisation of turbine and boller

The six YTL gas turbines require a
major overhaul involving dismantiing
the machines for inspection and
bishment of intemal parts about every.
four years. The fist two gas turbines
entered service in October 1994, 50 the
frst overhauls started n 1998,

The normal time for carrying out such
an overhaul is more than one month.
During the time the machine is shut
down it ears o revenu

first overhaul in 1998, the overhaul time
schedule was analysed and a more
detailed time programme showing all

activites was developed. This allowed
the crtical path items to be cl
identified and allowed ~additional

outin outside workshops. Th
planning and preparation work enabled
the second overhaul to be caried out
in a time of 23 days. This became a
record time for this type of machine. For
‘each overhaul after that, it was possible
to reduce the duration even further,
50 that each overhaul in tum became
the latest world-record fime.

For the overhaul o the last machine
in Pasir Gudang in January 2000, the
overhaul team managed to cut the
duration o just 155 days - a time that
wil probably never be beaten.

Gas turbing overnhaul times 1998 - 2000

tany factors contributed to the
raductions in overhaul times, but some.
of the main ones were:

Teamwork - the staff of YTLPS and
the overhaul contractor all contributed

the success by concentrating on a
common goal of getting the overhauls
completed as fast as possible.

addtional amounts, the plants nesded to
ble

schedule was confinuously refined and
Improved with each overhaul
TRACK RECORD

One measure of the power plants
succoss can be seen i the availabilty
record. Since 1994, the power statons

than 92% of the year. Tis was achieved
without any major problems and plant
avalabilty during those three years
averaged 95 percent. In fact,

stations to be amongst the most roiable
of ther type in the worid. Bl

Gas turbine rotor being re-fited to the machine afer refurbishment
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