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NE]F A Intro to Key Direction Limited
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Formed in 2008 with a pool of experienced experts in rail systems and
operations & maintenance with key aspects of railway related service include:

o SR E A #Railway Operations and Maintenance Planning and Support
o SRIRIE B AR EF S ERailway Tendering Support
o EERIHH A, THBAMNEARNBE 5 R BILEHE /% A Independent Railway

Project Cost,Project On-cost and Funding Arrangement Assessment / Review
o WILEHZ 2Tt Independent RailwaySafety Assessment
o B ARG ERailway System Design and Management
o SERIRE ERMERE Railway Asset Condition Assessment 4 ' o
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fE K4 Outline of the Presentation
> BB EEM Ralway Asset Management

s What is Asset Management ?

Condition Based Monitoring (CBM)

> JEHIRRERR S /I RE B IR 5 e S e i B 2 AR R Benefits of
employing CBM on railway asset management

> HZ=98 Case studies
4zt=m Conclusion
> #EREE Way Forward
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Raillway Asset Management

YRE QA fi What do you do when...
>REEEIVERI IR, BEEEEAME

You have $1.5B worth of installed plant with a replacement
value of $5.4B

> & & 148 EariEiE404E

Average age of the assets exceeds 40years

> BT BIRR A 7E B a4 F AR 75 IR EE Th RE AN m SE 1

All equipment are expected to be deployed to be functional
and reliable at all time; and
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Maintenance expenditures would erode earnings and capital -
replacement would provide for no new revenue
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Raillway Asset Management

The Mission
>EBUEERE, FNFRESEERZNTEHE

To optimize the investment in assets while Improving the overall system
reliability

The Vision

>EIERERIR [ IEAT S EL MRS, ER AR —80T, Wd%
RZa. IS RAFBHITTE &
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To perform the right maintenance at the right time, based on tH‘§é
consistent analysis of data to ensure a safe, reliable, cost effecti

approach o 1
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Raillway Asset Management

TR E 7

What's Railway Asset Management?

— R S pk B AR A B, TRARE R A, B AN
Ak 7% 3 I

Proactively manage planning, implementation and
maintenance-over ra|I asset lifetime
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Raillway Asset Management

-FEIE IS0 55001

Ry § W RLAR ) T S RN SRS

HEET 8, LL_E%? ﬁﬁmﬁﬁﬁ/ﬁ%ﬁ

RIS, SHHCEE R E Rt B
S A OB ﬂ  F S AT B

1i$£l AR I E

Pursuant to ISO 55001. Systematic and
coordinated activities and practices
through which an organization optimally
and sustainably manages its assets and

asset systems, their associated performance,

risks and expenditures over their life cycles
for the purpose of achieving its

organizational strategic plan".

Organisational Strategic Plan -

Scope of Asset Management
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Raillway Asset Management

ISO 55001 Requires the Integration of Many Activities

DU & e E Y61 T2 7E:
- RERAIIR S Strategy and Planning

- R Decision Making

« A anAHA EE) Life cycle Activities

- &E{sE Asset Information

- A J1&VEELAHSE People & Organization

%

e JA[@ET4h Risk & Review
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Raillway Asset Management

o B AR

The scope of Raillway Asset Management
activities.
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Raillway Asset Management

R BRI RS R E

Why do we need Asset Management in Railway?

REAEHRITETRE TRET

rapidly gained influence in the rail industry.

—AHATEE, FEBCEE S UE B R B AR

a group of coordinated activities that optimize asset performance to help deliver a
business’ objectives.

EREA RS, BRXMTHE LRCKREIE R E TR, e RiE
A= i S ) A A L

It comprises all systems, procedures and tools to maximize asset availability for a minimum
whole-life cost and risk.

ﬁ%@%$#W%ﬁﬁﬁﬁ%ﬁ%fﬂ%ﬁ%,U@@ TERI MR TERS A,
AR EAT R EMEHEE.

using intelligent software to collect and analyze data about usage so that predictive and
preventative maintenance can take place rather than reactive repairs. _’ ;\'}H
2008 N 12018

REEREE, TEES TEENSELEMEY, 35 HEIAESHEGA "\"’
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not just maintenance, it covers an asset’s entire lifecycle, from design, construction and

operation through to renewal and disposal and the consequences of each activity. KD I
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Raillway Asset Management

BT HE RS RN 2R T

o [RARAETEE T, O AD B A RE BT
o REATAERRE10% 20%
o PEAREAE S AL0% 25%

BN EAAM o B R AT BEIRFTH] 10% 20%

o MEInER M AT ACE20% 30%

‘ oML i R TR 10%
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Rallway Asset Manalgement
ATE/E How it works?

VIRHEEEHEMTARIE EHERE, 7 DUBBWEM S rEES . RIEEEHHE
RISRE R E R, DA HETE e M 1t A 12 1 TR A 78 1) o U
v Adopting asset management and predictive asset maintenance, rail asset

data related to history, warranty and usage can be collected and analyzed to
facilitate a paradigm shift from reactive repairs to predictive maintenance.

S
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Condition Based Maintenance

z‘{kfﬁ?%zt Kol (CBM) 27 S TR 11 2+ 7 1) i B 4 o
L/@ Hif, u@f = AT 57 = 6 1) Fer e 3 4T 448
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Condition Based Maintenance
REHARRBET:

o EXEIFEWEEN13306 (Maintenance terminology) FIEFe: MIEs% M e/ 22
S B R s B R L P it B AT R TR A
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Condition Based Maintenance
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FAILURE RATE

“ Unplanned
Corrective Maintenance

"Run-to-Failure maintenance

NE A IR E

Condition Based Maintenance

W12/ [ EPEAE B 7] e & in o]
FARISERAS, TR/ B a1

5 FH &5 A & SR AT BE SRR A

Corrective/reactive maintenance can
have severe performance costs, and

preventive/ scheduled maintenance

replaces parts before the end of their
useful life.

Breakdown maintenance

- High rick of secondary
failure

= High production downtime

- High costs of spare parts

- Qvertime labor

- Safety hazardous

+ Machines are not"over
mantained”

+ No conditicn monitoring
relaled costs

CBM EiE4R i v] PR AT ek, RIRAEER
ALERMEBIER), BAMEE A SEER

FAs 2 ] R

CBM optimizes the tradeoff between
maintenance costs and performance costs

by increasing availability and reliability while
eliminating unnecessary maintenance

Preventive time- or calendar-based

Pianned malrtenance
Higorical mainlenance
Calendar based mantenance

- Machines are repaired when
there are no faults

- Repair often causes more
harm than good

- There are still "unscheduled"

breakdowns

+ Maintenance is performed in
controlled manner

+ Fewer catastrophic failures

+ Greater control over stored
parts and costs

+ Unexpected machinery
failure should be reduced

Predetermined maintenance
"Fix it before it breaks”

Condition based
Predictive mamtenance

"If it 1s not broke, do not fix it”

Condifon based maintenance

- Extra cost for observation and
montonng activities

-« High investment costs
- Addtional skills required

+ Uneected breakdown is + Less dowmtime cost

reduced + Less cost on
+ Parts are ordered when preventive maintenance
needed

+ Maintenance is performed  3ctions
when convenient
+ Equpment life is extended

CHANGE IN MAINTENANCE PHILOSOPHY

activities
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Condition Based Maintenance

Motivation -Efficiency In malntenance

M IR BB AT
®

L3 & Re ], A I6 S 1) B IR AT R AT 0 ZE R 5 TR
FEOR S EL AT PR AT 22 4 e e, 0 HL A ORSAAT MERE T B A AT
R EEPE AN B B R

Perform the required interventions at the right time with appropriate

-

resources and spare parts ensuring the train availability and safety

performance with traceability and data quality of the executed '—;5-,-,,. i‘&':‘,s
maintenance activities ?\i./ ‘_ A ‘
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Condition Based Maintenance

- CBM HIr
CBM Features
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Condition Based Maintenance

> BB EN R LS B EMR, B:

» Data acquisition may involve various types of information such as:

v E#)Vibration

v B ETemperature

v B fiPressure

v #ZSpeed

v BER/EiRVoltage/current

v BRI/ J1/¥] % Stress/strain/shock
v’ i B Position
v RLET U RSy Particulate count/composition _25" ‘;:&;8

CARE A
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Condition Based Maintenance

Z W T H (Diagnostic Tools)

PLR & — S8 FH TR R iR ) 2 B 52 il AT -

B J& 43t Wear Debris Analysis
L AL 8%/ 244 & Thermography
Eat AT Ferrography

FEEE Y Ultrasonic

JREE Vibration Monitoring

Trefl=68.0 Tatm=68.0 Dst=6.6 FOV 24

11/ 6/03 9:10:46 PM -40 - +250 e=0.96
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Condition Based Maintenance
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Electrical Panelboards
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Condition Based Maintenance

> FRE BT S AT RETS K

Feature extraction calculations may involve:

v P A7 Bl Fast Fourier Transform

v BUEIE A Data filtering/smoothing

m @ v B E/R 7tk Temperature/pressure ratio

v R ZEfficiency

v HaEiiEMass flow Saoos I B
‘.A;‘,_' Hw ¥
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Condition Based Maintenance

> R R SRV ) 450 FH 8 FR 7= VB ) (] RELATT R 2R ) e o
Detection algorithms alert users to potential problems and otherwise
unknown failures.

> 52 Wi T8 SR e I Bl 21 0 e BT R B

Diagnostic algorithms isolate failures to specific components or
subsystems.

>ﬁ@&%&ﬁ%ﬁ%ﬁ%ﬁ%ﬁﬁ%%ﬂ%ﬁﬁ@%%@%ﬁ

AARA e B A5 ) &5

Prognostic algorithms estimate remaining useful life based on past:+

and future operational profiles and physics of failure models. _’ %‘
2008 N J9
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Condition Based Maintenance

> BR R BV A e AE TP S AN, AR Ak an T e
Supervisory reasoning algorithms reconcile conflicting
iInformation and provide recommendations such as:

V£ Inspections
VIZHE Repairs
vV ZMHETIE Parts ordering

v & 15 Equipment shutdown >

2008 N Je 2018
= U:g;
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Condition Based Maintenance

> Hk%%: S VIR R BB 2 AR ARG S S A% 03 0 o — (BRI BE

>
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BRI ARG T RENOE, SIS BT ARk BRI B,

Condmon monitoring is a central part of a condition based
maintenance strategy. A well-orchestrated condition monitoring |
system facilitates continuous improvements that could have dramatic
Impacts.

ﬂkau\m{ﬂ“/ S LT UJJ[@@

A condltlon monitoring system enhances:

BURA, REEE, WMOBIRENZE. Safe operation, preserves assets and
m|n|m|zes envwonmental impact.

— BBk E S L AR LAR FIIEEKkE.  Integrated operations enabling global

Collaborat|on between off-site and on-site activities.

xR BN AME L[ 25T, Rk DEtEsMEE ~ e pA. Extension of .
tlme between equipment surveys and overhauls, and reducing unplanned 2
downtime, maintenance and operating costs.
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Condition Based Maintenance

Drain
... Cleaning
e e

Visual
Inspections

Thermographic

scans

Failure :

Functional ,
Failure :

Resistance to Failure

: P-F Interval
A~

Destructive
Testing

Time

T BEAER AT T WA 2P il A%
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Benefits of employing CBM

REMEBNE Efficiency in maintenance
— Equipment's tracking performance.
— Planning and prioritizing correctives actions.

A HEE A Savings in maintenance cost
— Improvements in performance of components with high failure rate

Bt -t ESE Spare part supply chain optimization
— Supply chain adjusted to accurate forecast

REEM Performance Improvement
— Increase in Availability and Reliability - with less operation related
incidents oo

EFR B Real time monitoring
— Status monitoring for all key asset systems / subsystems

EEB B Operational Assistance:
— Help operators in real time operation/incident management
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Case Studies

o CBMZERFIRIEZRS| (An example of the CBM structure and processes)

Big Data
Data

N

&
Technical

Machine
Learning

Analysis Tools

Train based Information

Transfer/ — &f . ku } Sps&:’:z _ﬂ ” ;
Receiver | Spoﬂ?x ;‘ v Y
E ' p-/
--> — Bmst? Pr:aa?ﬁng -Dwubpovs i ' 5 ¢
Ground Information of the Train ¥ \O >,
- Inspections data _ ———— E&";" :r',‘j"’:if
- Measurements m — y:
Provide data for Knowledge gain lgnc"wwlsf:ge gain
R evaluation by Machine Learning b7 BTN ETES

Exp
Infrastructure Information

SRS S S F T —

x

----------------- Production Patterns and trends i
Dashboard ¥
Managem

Environmental Information

- Temperature
- Time é&
040

ant
@ hin.
Engineeri
% °
ml Algorithms and rules
* Condition Based Maintena
Maintenance N _
Own Developments and & e
Customized Processes ETEERTee—
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Case Studies

o CBMLAEFENRERE (An example of the CBM platform and

processes)
] Centralised Search &
> Collection >> Transmission >> Analyze Process ($$)
) > §8kfk
[ ] -.
X1 Y O
REGISTER DBAI'fA p@
HBRASE #
- MVB TRANSMISION B { Spoflzz
. o Ethernet ) — Streaming
CAN 4 . %/
—_— @ python
TRACK HEALT PROGAM
8. - =
! A IVE
h < q J Spofig
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Case Studies

Land Transport Authority — We Keep Your World Moving @ [ £)
about 2 weeks ago

L3

B0 P B A B )
Singapore LTA

We're developing a Rail Enterprise Asset Management System (#REAMS) to deliver
better rail reliability for you, our commuters @
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Case Studies

 FTINLTATRER 1 188 e uHI st R B A EH R 41
« SINGAPORE LTA procured a $18.8 million Rail Enterprise Asset

Management System (a software based system) that will
iIntegrate asset information across all MRT lines

%’l

+ LTAZR, “8RB6 4 300 I8 0 T R A4 TRREM R S 5 4
b B 4% B S B 1 2 B A 25 B A e 8 B Y 42 AR U

 The Land Transport Authority (LTA) stated “the Rail Enterprise
Asset Management System (Reams) will enable engineers to
better monitor the health of various rail operating assets over
their respective life cycles.”

\

. . . 2008 N 2018
https.//www.straitstimes.com/singapore/transport/lta-awards-188-million- ‘\é/ W}'— e
contract-to-develop-integrated-rail-asset-management A >r "
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Way Forward

M REYESE (Evolution of maintenance practices)

ﬁéﬁ %(«

Past

Bk Rk

Present Future

o AR [ I BRI 412 Interval based

— Time based
— Counter based (operational parameters)

o IR AAXKFRIE Condition based (including real time
conditions)

o FEEHARRKME Future Trend on Asset Management

—EERRK Effective decision making
—2H A o Organlzatlonal changes ;; Y/ ?&;0‘18
BB, $£= Data mining / sharing® ..\L/ L

~THHI M BUE 5> #T Predictive data analytlcs (ERS"

—fE#4k Standardization
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= Thank you

Website: www.key-direction.com
Email:info@key-direction.com
Tel:(852) 3582 4483

Fax:(852) 2529 5056




