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About us.. hiain

Power Station — 4 Units
Total 1480 MW capacity.

Stage 1 commissioned 1974/75,
Stage 2 1981/82

Average age 24 — 32 years old
Iniitiall Design lifie 25) years!!
Current Business Plan te eperate te) 2052111

Elrst Victenan Power Statien/Mine prvatsed 1996

EPUrchased by ChinaEighits &2 Pewer Grotp (CLERP) N 2001

TRU h CLEPIpuichased IXUNn 2005 — Rame
changedlto SRUEnergy”
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Why change?

Current Business Plan — 90% Capacity Factor out to year 2032

Competitive Electricity Market — increase production at reduced
cost, meet contracts, minimise risk to fluctuating pool prices
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The Maintenance Journey s
- Organisation & People [

sMaintenance Organisation — Alliance with Silcar in 2001
Current contract recently extended to end 2008

¢ Flat erganisational structure intreduced in 2002
—Precess based fully: accountable Teams — Engineering, lechnical, Planning &
Trades
—Maintenance |lmprovement lleam — Condition VMonitering & Reliability
—Asset lleam - lenger term business, iocus

»Strrong ecus on peeple
—Blusiness Plansi— Alliance & eachilieam
—PPPR’S fer everyone — Contract & trades
—reguired skillsifior Teams/ilexiiliity
—accotntanility,at shep ook

= Culturall Change!!

Legistics ieami Contracted ouit terAllianece 12003

TRU % —Streng Integraten With Maiptenance
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The Maintenance Journey
- Systems & Processes

Increased use off CMMS System — improved reporting for accurate
analysis — costs, failure reporting, recurring faults

Emphasis on reporting and trending KPI’s te meet Business
Objectives and for Continuous Imprevement — Alllance & Team
levels — seme down to Plant System, level!

Business
S » Key Result Areas » Key Performance
Objectives (KRAS) Indicators (KPIs)

Determine. Tracked by.
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The Maintenance Journey J
mﬁf‘!f’*
- Systems & Processes




Interpretation - why do we have KPI's?
- What behaviours are they driving?

ALLIANCE Work Orders Closed
with Failure Codes

High level of compliance to complete failure code history
Provides accurate info allowing analysis of plant faults
Prevents recurring plant faults when acted upon
Data can be used for Reliability Engineering/

RCA processes etc

|Rterpretation

Incomplete/unreliable failure code history
Unable to analyse plant faults
Minimises continuous improvement of maintenance
strategy & processes




The Maintenance Journey J
- Systems & Processes g

+Strong emphasis on Proactive Maintenance
— development of Asset Management Plan
- Updating ofi existing Life Maintenance Plans
- feview & recemmitment te reutine (PM): pregram

sAlready a strong Condition’ Meniterng pregram
— Mest technelogies covered “1n heuse™
— eguipments; systems) & PreCESSES In place

m—
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Vibration testing, analysis & reporting...

MACHINE

NOT
TESTED
10%

Covers 437 machines & 3257
measurement points at optimal
frequency — 1,2,4,6 or 12 monthly
pased on reliability/criticality off plant.

MACHINE
OK
10%

Utilise CSI Data Collectors & utilise
CSI’s Machinery Health Manager
pregram, for data storage, trending &
analysis

After recent inf heuse: training
pregram  — liradespeeple within
fleams conduct data collection;, €V
Analysts conduct analysis, repoerting
and fellow: tp wWerk:

Analystsk are trained ey undertake
mere advanced testing— balancing
phase analysis;, resenance: testing,
rURdewnR/rtinuprtestine ete.

Bentiey Nevada DIVI2ZO0oren line
SuUpervisery: System installed en
HiurenerEPliant andither CSIF45 00 rack
has heennnpstalled termoeniter the
Stage 2 IDESS

URGENT
PROBLEM
5%

)

YALLOURN

Yalourn W Power Station
Unit 1 Mill/Fan Plant Condition Report

January 2007

MINOR
PROBLEM
75%

URGENT PROBLEM
MINOR PROBLEM
MACHINE OK

Action Recommended Immediately.
Being Trended.

MACHINE NOT TESTED

Compiled by: Peter Fanning Ph 4075, Mobile 0407 305 278 Tested by: Peter Fanning




Covers 142 Pumps at optimal
frequency — 2,4,6,12 monthly or 6
yearly based on
reliability/criticality: of plant.

Utilise portable ultrasenic & tramsit
time flewmeters & pressure
equipment for majority ofi plant
testing.

For criticall plant utilise installed Sage 1 Cooling Wate Pumn (CWP)
Orlflce plate/dp Ce” 0) 6 annubar Common Performan
equipment.

DECSI IS new: belng used te conduct
“ive™ perfermance testing of
criticall plant threughs use: oii Pl

Use ViachinenyziHealthrVianager
program fer data storage: &
trending

Conducted by, CVIFARalysts with
SUPREKE rem PrOCESS lleams —
reguires; clese liaisen with
Operations; te) provide vared plant
conditions fier full testing
capabiites:

3000
Flow (I/s)




Heat Exchanger Performance testing

— =

3V

9 (Covers 95 Heat EXchangers on Siimenthly basis,

s  Uuliser pertaklesliniraredinen; contact or Digial
contact Thermoemeters

9  Conducted by PrecessHicam tradespeeplenwviith
analy/sIst & repertingl by, CVI Amaly/sts:



Non Destructive testing...

Predominantly Ultrasonic Thickness

Testing & Surveys across Pressure Parts A

plant (ie Boiler pipes & tubing) during 1B -‘
planned Unit Outages (Up te 500 points s
measured during boiler cleans & up to A8
5000 measurements during major :

outages).

Provide Secondary damage tulbe
assessments during| tube leak ferced
outages.

ReuUtine testing conducted By combination
et iRrheuse andl contiractors depending en
Wworkiead and euitage eppoertuRItEsS:

@ther specialist NDiFtechnigues (I1e Wime
el flilghtr crackidetection), advanced
Ultrasenics & radiegraphy/ technigues)
conducted by external Contiaciors




Thermography. ...

Purchased a high level
Thermography camera Jan 04,
followed by the purchase in 2006 of
3 more basic Thermography.
cameras which are now residing
within Operations and the Coal
Delivery Team.

Currently covers a range of
Mechanical and Electrical Planit at
4.6 or 12 menthly plus pre-outage
Intervals as follews;

— Mechanical: valves, drain lines;
poller leak detection, chimney.
surveys and conveyor: idiers.

—  Electrical routines, cover
240V /50V' DC Batteries,
240/415\" Cubicles,

Il ransftormers, Switchhoards,
Local panels CBi cubicles;
Distribution Boards etc.

InFheuse pregram s stll-developing
— Wrainine anditral/implementaten
Oif FeUWRE testinglacress: the full
range: off plantisiceontinuing:




Oll Testing & Analysis (Tribology)...

o On site oll testing program in place utilising CSI’s
sampling & analysing 74 machines and 186 sample
points.

¢ Oillview on site equipment range;
— OIl Analyser for basic screening/assessment
— Particle Counter, Viscometer, Ferrous
Wear monitor, Patch testing etc for analysis

¢ Crtical Systems - Samples sent externall for more
advanced analysis (ie RBOT, Mobil Moniter, Disselved
Gas Analysis for Tramsformers and Tap Changers etc)

¢ Routine Sampling conducted by Lulbrication Team
persennel with analysis/support By Chem leam/CV
Analysts. Recommendations back to Process Teams; for
action:

¢ \Where possible eniline filternng Is conducted by, the
Lubrication lleam to clean up the el (remeve Water;,
ferreus & nen ferreus particles) on line & return to
acceptabler cleanlinessilevels for long term: reliability, of
Sy/Stems.

s Number of on lineilternngl systems available on site' —
Pallf Ol Purriiers) & Rortabler Bilter carts. his on line clean
UpI process eliminates; unnecessary, dumping of ol —
MIRNMISES) envireRmenital iimpact; reduces machine
downtume and meaintenance Costs:

s THISiS ene: of thermost proactive Condition Based
activities as lubrcation guality Is a laasic esseniial fior
ONgEIRGplant cCompeRENt BPEration and relicnicy:

. lubrication quality has a major impact on life
of equipment & subsequent overall cost of
maintenance

% of total
100
50
0



Electrical Monitering...

o Specialist Electrical Testing - DLA testing, Partiall Discharge (on line
and ofii line) for electrical equipment, Freguency Response analysis
for Transformers) at eptimised freguency based on maintenance
strategy conducted by externall contractor.

» Purchase off Moetor Circult Tester (All Tiest Pro) in July: 2004 te develop
on| site testing program for detection off moetor/circult faults Including
pPreken retor hars, loese Windingl connections, Insulatien degradation
etc. Willfalse provide QA checks/aceceptance: testing off newly/
everhauled electricall equipment prier te acceptance as fit or Service.

¢ Pregram fer implementaven) eif AllNest Pre across, the Precess) ieaimis
Lo be develeped ncluding training requirements (electrcal
tradesperple)ranciprogramy/sehiware setue:



Precision Balancing

Diate -
Plani Tten

Precision Balancing is conduct e,

by Senior CM Tlechnicians. T'fial Visetor - ¢

Balancing Is a complex activity.
with many, variables: affecting
the results. Things to consider
are: Machine speed), machine
design, operating mode,
measurement URits, Sensitivity,
etc.

A g00d Understanding ol these
parameters andl the calculations
are’ chticals nirthehalance
Welghit s instaliecdinter the
WEONGI pesitien diré
ConRseguences; could resuli:

Machines balanced onsite are:
ViliFBeatemwvheels, Ebrand 1D
Fans, Turbines & Generators.
(leflareer mass retating
equiPmenit)




Precision Alignment

Alignment is conducted by trained
maintenance fitters across the _ I
Teams. ,l' N

'.!'

Laser alignment IS used te ensure
alignment at the coupling
petween the drive and drven
equipment Is conducted! guickly
and within strict telerances
(based on speed) te minimise
retating ferces.

\;

s allews: plant te) run at minimum &
Vilsrationrlevels; ensuing Ienger il i §
term reliability ol plant & reduced ._;m["]
WeEal Off COMPORERLS: B s %



Condition Monitering KPI’'s and Targets...aligned
with Power Station Alllance Business Plan

Vibration Index Report ALLIANCE

PROACTIVE MEASURES

¢ Vibration Index — reducing long
term trendi Is a broad! indictor of
lenger term plant
reliability/eperation
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ALLIANCE Top 20 Machines based on average
Overall Vibration level for April 08

9 Paretoeranaly/sis off Plant with
nighest Vibraten — assists in
IGCUSSING OGNl areas lior
CoNtINUBUS IMprovement/RCA
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Setup & commitment to
a Root Cause Analysis Program

Formall Pregram intreduced late 2004
Support frem key stakeholders
PDevelop Strategy, & Implementation plan

Develep Guidelines ol Use — precedures & triggers

Review: RCA technigues; availanle

InVveIvVEmERT & InpUL frem key ~USers: early/ en



RCA -Training and gaining
momentum ...

Who to train?
— Facilitators (2 day) — Maintenance & Operations
— Shop Eleoer (1 day) — Maintenance & Operations
How to train?

— Use of external trainer — course meets business
needs

— | house (reduce costs)
Expected outputs

— PUtiup 5 “real” plant preklems
— On| the! jels training
Promoetion & repoerting

Ol Preogress




Breaking down the barriers between
Maintenance & Operations
using RCA...the benefits



Continuous Improvement

le: Focus on the “Check” and
“Act” of the Maintenance
Continuous Improvement Cycle

Maintenance
Improvement Cycle

PLAN

ﬂﬂ UUUSIHPROVEMEHT

DO




Continuous Improvement

Use CMMS & LOA data to focus on areas which
will give the biggest impact - $$$ Repair Costs

Alliance $ Costs by Plant System for 2007 Alliance $ Costs by Plant System for Stage 1
by Work Type for 2007

5,000,000
4,500,000
4,000,000

1,000,000 -
3,500,000
3,000,000
500,000 -
2,500,000
2,000,000 |=|

1,500,000 01 Main Firing 02 Draft Plant 08 Auxiliary Firing
1,000,000 Plant System

1,500,000

Total Cost $

500,000 @ CVIL B CONVEY O CRANE O E&C B HEATEXH O NOTLIST
0 B PIPEDUCT O ROTATING = STRUCT B VALVES O VESSELS O Not Allocated

01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 19 20
Plant System

Alliance $ Costs for Plant System #1 (Main Firing)
by Sub System for 2007

900,000
800,000
700,000
600,000
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100,000
ol mmin e dlelhe. 0w

Unit 2 Unit 3

OPF1 o PF2
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Use CMMS & LOA data to focus on areas which will give
the biggest impact — Generation (Income) Losses

2007 Power Maintenance Top 10 Plant System Unplanned LOA Losses

(GWhr) Total Losses 913.448 GWhrs

O 003 -Pressure Parts | 015
0O 014 -Turbine 0O 016
B 095 -Human Factors (Maint Error only) @ 001
@ 004 -Boiler Fouling o 010
B 002 -Draft Plant @ 013

energy

-Condensate & Feed
-Circulating Water
-Main Firing
-Generator

-Water Treatment

2007 Unplanned LOA Losses by ESAA code >

8GWhr

Water Walls

Superheater

Boiler Feed Pump - Main Pump

Blades (Including Lacing Wire failures)

Carrier Tubes

Attemperators

Maintainance Error

Boiler Feed Pump Drive - Steam Turbine (Stage 1)
Economiser

Cooling Tow ers (Ensure that Condenser is OK first)
Condensate & Feed Piping & Valves

Condenser Tube Failure

Reheater

Furnace Fouling

Excitation Control Equipment

Valves: Main Steam Stop, Turb. Control, Intercept
Feedw ater & Blow dow n Valves & Piping

Drum & Internals (Incl Stage 2 Separator Vessel)

2007 Pow er Maintenance Top 10 Unplanned LOA Losses by # Events by ESAA code

(Gwhr)
Total Losses 75.608 GWhrs (8% of Total)

Station Coal Bunkers . )
Cooling Tow ers (Ensure that Condenser is OK first)
Mill Drive Line (Gearbox/Bearing/Foundations)
Auxiliary Firing Equipment (Burners, Pumps, etc)
Burners, Ducts, Dampers

Coal Feeders o

EDP, Including High Dust Emissions

Mill Performance, Casing, Door, Beaterw heel

Stage Fuel Handling Equipent (into Boiler Bunkers)
Furnace Fouling




The results so far..

TRUenergy Yallourn Power Station Capacity Factor
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NOTE: Calender Year from 2001 onwards, MCR 1450MW to 1480MW from 1 Jan 2004

TRUenergy Yallourn Power Station Alliance 12 Month Moving Maintenance Effort Trend
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Why apply for the AMEA ) 1S
awards? i

sMaintenance Allilance has placed significant emphasis on
Improving processes and practices in past 6 years to optimise the
maintenance perfermance in order to meet TRUenergy’s business
objectives both now and well into the future.

oL ot of woerk done, lot ofi change!

sEvaluate where are we now: Ini regardsi to “est practice™ for
MmalRtenance?

¢ DEVEIop Improvement oppertunIties ter continue: to Wolk tewalrds
maintenance excellence

ylntegrate these Imprevemeni eppertunitieswith fitituire DUSINESS
planping strategies e Alliancer& ieams — 2006 and heyoenad

TRU

energy

Conflirmation - deing rnght things
- recognised outside business
—"acknowledge people invelved



What we have learned through AMEA )3
self audit/assessment process

+\We are on the right track!!!

+Continue to develop & regularly review LMP’s for all plant areas
sFinalise Bills of Materials (BOMSs) project
s Setup systems for review/optimisation; of current PM pregram

sRejuvenate Continueus lmprevement lleam te drve: reliability,
IMprevement threugh data analysis

syRoot Cause Analysis - continue: ter promoete/suppert until it 1s
the teol oiff chelce oK selving planit prepiems at the shoep e

yReview: & eptuimise: current: KPI*s

Conitimue: ter Benchmeark
Conitmue: ter Network and! learn firom others
S PeEWErRraned etherimeustries

TRU

energy




TRUenergy Yallourn n

We’re excited by
our Maintenance
Journey and
Improvement
proegram

- even I yeurre
not!
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