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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:

R ER 2 i B 4 2B 5N &1 Railway Operations and Maintenance Planning
SRR IE H e EZE T 7 2 Railway Tendering Support
SR H A THHIMIEAFIREE 5 2= 2 1L s / ZFE Independent Railway Project Cost,

Project On-cost and Funding Arrangement Assessment
/ Review

% TE H & H Railway Project Management
T 82245 Independent Railway Safety Assessment

U

IR 4 et =T A% 3 Railway System Design and Management 2008 WM ff'ﬁ':;?
R E E AN EE S Railway Asset Condition Assessment ), v~
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Introduction to Asset Condition Assessment

Asset Management (AM)

HEE AT — R VEEAH G ndfd < iR RS - §ER a2 A an K
RERFAR S R e T2 2 B S (B -

B e SCE E 2 AR A e R o (eEET 0 BE o EETIYERE 0 Bl
i BRI E -

Asset management consists of a set of coordinated activities and tasks

that are designed to optimize the asset performance with minimum life-
cycle costs and lowest operational risks.

Asset management involves the asset’s whole life-cycle, from design,
construction, operation and maintenance, refurbishment, g
renewal and disposal. .
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Introduction to Asset Condition Assessment

BRI
Asset Condition Assessment (ACA)

EEEANLEHT B R B E NI WFE s 2 e K S e i » DAE
R TR 2 B E L s AR AR 2 BRGRIRRE -

The asset condition assessment (ACA) is aimed to inspect the condition
of the assets, and reveal appropriate maintenance and renewal
Intervention measures for reinstating the assets to an acceptable baseline
condition relative to its age.
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Introduction to Asset Condition Assessment

m Different management, methods and managers target the same asset:

e i AA
= Assets
b Management
T M A - =
Focus on fipancial value of
Assets, costsjand performance
Focus on the costs,
stock quantity and
Focus on alert Spare Part
Management > :
g 8tkquipment Supply chain =
Standardized management
Maintenance
OEE: Overall Equipment Effectiveness RCM: relili“ty centered maintenance

TPM: Total Productive Maintenance o
Reliability
Management 6
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JIntroduction to Asset Condition Assessment

oz =2 joit]

HEER

Asset Management

*

KR RONETAS oo
Asset Condition Assessment = }F#
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Introduction to Asset Condition Assessment

BENLHE B EEEE Btk
Linkage of Asset Condition Assessment (ACA) and Asset Management
(AM)

BEEINLE

Asset Condition Assessment:

B SRR -

Assessing asset condition at a “Snap shot” in time.

©  TIEEE - RECREFOMER MR EREE (LAEREREEEH 2 <FHI) -
Understanding the performance of the assets, the systems and processes is
essential for proper decision making (part of good AM practice).

: wa i
2008 - 5518
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Introduction to Asset Condition Assessment

BEEH KEERNEHE 2Bk
I(_ink)age of Asset Condition Assessment (ACA) and Asset Management
AM

EEARDLEHS

Asset Condition Assessment:

« ZFEHE -
Factors to consider:
& Trends;
BEHHIE (S FTH) Absolute measures (above threshold);

SRR R AR R SR 2 SESCFERE  Leading indicators to support forecasting and
related decision.

o EDEEEEES L AR - (eTTERR R -
Focus on critical areas where measurement can help
managing risk. . &)
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Introduction to Asset Condition Assessment

BEEH KEERIUEHE Z A
Linkage of Asset Condition Assessment (ACA) and Asset
Management (AM)

BREENIUEHE 2 (B8 (B R EREREEEH )
Benefits of asset condition assessment : (some are part of AM practice):

o BERBINEIESHEGEZIRT -

Ability to plan for and manage the delivery of the committed level of service.

o MEAFHREELE > Wit R 2 SRS E R -
Avoidance of premature asset failure, leaving open the option of cost
effective renovation/ refurbishment.

o = ~
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Introduction to Asset Condition Assessment

BEEH KEERNEHE 2Bk
I(_ink)age of Asset Condition Assessment (ACA) and Asset Management
AM

ANt E 2B (B A EEE R EE e 2 SFH) -

Benefits of asset condition assessment (some are part of AM practice):

- BEEMEREEAREE  DURESIEER - o
Risk management associated with asset failures, and mitigation of the
conseguences of failure.

o FBERBRRGFEESWHEBEARATK - B IRARRAFE L
Better prediction of future expenditure requirements through
und(ejrstanding remaining asset life and capital investment
needs.

° EQ%, &1%?5 2008‘ ’ ’1 2018

Refinement of malntenance and rehabilitation strategies.

11
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Introduction to Asset Condition Assessment

—RIEERNEE
Common Types of E&M Assets
- Eff Rolling Stock (RS)
- [ALEEE¢fA Power Supply Equipment
- FEEEZE Signalling System (SIG)
- 3EzH &% Communications (COMMS)
- BEPEZ45 Supervisory Control Systems (SCS)
- H#ENTE 4% Automatic Fare Collection (AFC)
- H &P Platform Screen Doors (PSD)
- IREEPRE] 2448 Environmental Control System (ECS)

- FHFE R EE kTS Lift & Escalators A .
- EE3E%H Electrical Equipment o0 WA Bors

12
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Methodological Framework of ACA

J1A4RE

Methodological Framework

sLEk > ICEEEK
HEREH SIS

Records,

REEAG IR EF A THREAR ISP

Physical Condition Functional Condition Configuration Control
Assessment (PCA) Assessment (FCA) & Maintenance

Regime Assessment
(RCMCA)
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Methodological Framework of ACA

BRI SR
Physical Condition Assessment (PCA)

A Fe S,
= ==,

e R F B Gtao] o HAVECERE R KE— e g
g~ TR 2 S B ECE S A2 R A e e 3 SR

To physically and visually inspect the conditions of each
asset. The aim is to identify the areas of concerns, using
guantitative measurements or qualitative criteria specified in
associated maintenance requirements or common
maintenance practice.

14
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Methodological Framework of ACA

THREAR LA

Functional Condition Assessment (FCA)

HHETTIIRE » R EIE e i PR S B R & 2 2 TIREAR
/E H B Ry E & N e i e HL T AR A F 20K -
To assess the functional conditions of each asset by

conducting functional, system and operational performance
checks. The aim is to identify the asset’s conditions with
respect to its intended that need to be performed.

15
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Methodological Framework of ACA

ELE% © BLE BT K 4EE A Sk e
Records, Configuration Control and Maintenance Regime
Condition Assessment (RCMCA)

ol 4EFE AN AR 8 25 7 SR s OO (A0 - B ALV BOE S 3(E AN ) B
ax L ER e (it 2 FfF e T I 2 SR TERR © Wb EERCE 2 & Raoih
A - B H RyeHh i R e TR ERE B EIN T Z 2% (IEHEER ) -

To assess the maintenance regime and compare the past documentation of
maintenance records (for example, past 1 year or past 3 maintenance cycles)
with those documented in the O&M Manuals specified by the OEM,; also to
assess whether the configurations of assets are up-to-date. The aim is to
evaluate the impact (positive or negative) of past maintenance

actions in preserving the condition of the assets. A
-

: s
2008 5518

4
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Methodological Framework of ACA

AR SN IR

Overall Aggregate Condition Score

F AR E H 2 EREHE AR LLE (0) 38+ (10) 47
HREETEENENRSFT > TemErE 108 mE=708
The individual assessment criteria used in the Methodological
Framework shall be quantitatively and qualitatively
represented by their respective index scores from zero (0) to
ten (10), with zero being the best score and ten being the
worst score.

17




Overall Aggregate Condition Score

SRR SN

SRESNNID

Overall Aggregate

Condition Score (0-10)

45%

4 A
BEREA LG 2P
Physical Condition Index
Scores (0-10)

N J

45%

-

1Y) W)
Functional Condition
Index Scores (0-10)

\

10%

(55 REERREEESHT

R

Records, Configuration Control &

Maintenance Regime Condition

J

18

Index Scores (0-10
\ (0-10)

J

008 ‘, %—2018

U
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Overall Aggregate Condition Score

Summary
Rating

Description

Detail
Rating

Condition Index

Mew Asset

A new asset or an asset recently rehabilitated back to new
condition.

Very Good
Condition

A near new asset with no visible signs of detenoration often
moved to condition 1 based upon the time since construction
rather than observed condition decline.

Minor Defect
Only

An asset in excellent overall condition. There would be only
very slight condition decline but it would be obvious that the
asset was no longer in new condition._

An asset in very good overall condition but with some early
stages of deterioration evident, but the deterioration still
minor in nature and causing no serviceability problems.

An asset in good overall condition but with some obwvious
detenoration evident, serviceability would be impaired very
slhightly.

An asset in fair overall condition detenoration in condition
would be obwvious and there would be some serviceability

B KDL
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Overall Aggregate Condition Score

Summar o Detail .
. y Description . Condition Index
Rating Rating
An assetin Fair to poor overall condition. The condition deterioration would be
: 6 quite obvious. Asset serviceability would now be affected and maintenance
Maintenance ..
. costwould be rising.
3 required to return
to acceptable level ) o ) ) )
of service An asset in poor overall condition deterioration would be quite severe and
7 would be starting to limit the serviceability of the asset. Maintenance cost
would be high.
An asset in very poor overall condition with serviceability now being heavily,
8 impacted upon by the poor condition. Maintenance cost would be very high and
. the assetwould be at a pointwhere it needed to be rehabilitated.
Required
4
Renewal _ » _ _ .
An asset in extremely poor condition with severe serviceability problems and
9 needing rehabilitation immediately, which could also be a risk to remain in
service.
5 Assets 10 An assetthatis no longer serviceable and should not remain moservlcg %e

Unserviceable

would be an extreme risk in leaving the assetin service. DY

20 KDL
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Overall Aggregate Condition Score

LEBlEE

Weightage Assighnment

BN - dEN RS EEBIEE R+ BRI E i 545% » THREAR I EFE(545%
EUEE 0 FUEEE KAV EH G HE710% -

For example, the weightages of COMMS for Physical Condition
Assessment (PCA), Functional Condition Assessment (FCA) and
Records, Configuration Control and Maintenance Regime Condition
Assessment (RCMCA) are assigned respectively as 45%, 45% and 10%.

CE PR e 2B T A 1 e A ER R o R RGHIRON - THRE IR A 4ERE IR 2 1
FIEEME -

The weightage apportionment is based on the relative importance of an

asset with respect to it physical condition, functional condition and >
maintenance performance within the railway operation environment. -5, »4 ..,

2008

. U A 3
b V.
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Overall Aggregate Condition Score

LEBlEE

Weightage Assighnment

WG IR S AT BEAR e FE B AH IR BB - A B
=t [ETR BRI EE TR TIAE -

The PCA and FCA should possess equal weight as both of
them are equally critical to deliver the required functions to the
railway operations.

sLik > HOHE S 12 S AR AH LR A R PR T2 B < SERE(F
% DMl s m s 2 UK R E N -

The RCMCA is required to ensure that proper maintenance. ..«
activities are performed in order to maintain the asset -#_ .

&y
J B T

condition as required by the asset’s manufacture. A &

22 KDL




&R DL

Baseline Condition

B LR

Baseline Condition

%H(/EE ?E@'ﬁﬁﬁfﬁﬁﬂiﬁﬁf Z CTEAIR o IEREAF A A
M C AT Gl » TP MR s HER AT -

The baseline Condltlon IS the ‘should be’ condition range corresponding to the
asset’s age, assuming that appropriate maintenance has been carried out during
its lifecycle and the asset had been operated within its design condition.

>Z*

FEIRNUIETE Lﬁ‘é}zﬂkzﬁnﬂéﬁuﬁﬁm UMEFHE1R 2 B RG T aiko
w7 ] BLRGRE A ELLER

Baseline should be defined before conducting an Asset Condition Assessment, so
that an asset’s Overall Aggregate Condition Score in the assessment can be used

to compare the baseline value. _
w iy 28

—

y &
2008 ! 02() 18
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Asset Condition Assessment Process

BERILEHE (BERRIRIL R TR )
Asset Condition Assessment Process (Physical & Functional)

|

Process_1:
|dentify asset type
(safety-critical;
service-critical; non-
critical)

Process_2:
Define asset
information

Consists of
Process_4:

Document and
calculate asset
Physical Condition
Index Score

Procedure_3:
Inspect asset physical
condition and verify
asset functional
condition

24
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Asset. CQndltlQn Assessment Process
BTG 2 R _1

Asset Condition Assessment: Process_1

2E 1 PRI L T E A B B > SRR
Process_1: SRS ENVEA o Bl
o iR
ik [ A AR
Identify asset type « JR(LRE
(safety-critical; service- To identify and categorize the type of
critical; non-critical) each asset, in term of its criticality to

the railway operations.
For example, each asset can be
categorized into:

E eI » Safety-critical g
Asset Hierarchy * Service-critical —’ .
 Non-critical ?_008:" & pors:

25
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Asset Condition Assessment Process

HENILH S 2

Asset Condition Assessment: Process_2

f2fr_2

Process_2:

HEEEE R

Define asset information

N =
Checklist

26

HIEACARTTR Z &t - (A0 © Sl Bl g 2 o
#1 0 B ai FHHZE To define the asset information
needed for condition assessment, e.g. technical
specifications from asset’s OEM, asset usage life etc.

Bl A ERFEE S SR &R P& E
ot 0 BEGE KT ESE -

Asset information also includes those information
generated by the railway operator, such as asset
identifier, asset model information and location
information.

—2.5 'H ;‘b:ma

KDL
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Asset Condition Assessment Process

HEANILRHE 2R3

Asset Condition Assessment: Process_3

H it HIE= 2 YIS PIEBAR -

SRR o Wik HIE 7 2 TR Hk/ﬁ P

;—‘—rHj:

To visually inspect the asset external /
internal condition, installation,

environmental;, and  verify

functional condition of the asset.

the

A (b= HEA
Checklist

fEfr_3

Process_3:

R AN R ]

27

/:F: I Ebﬁk/ﬂ

Inspect asset Physical
condition and verify asset
functional condition

‘;5"1 33'20‘18
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Asset Condition Assessment Process
BRSNS 2 2 _4

Asset Condition Assessment: Process_4

a T B AG RITREAR LR S 7r

BB R AR feFr_4:
To document and calculate the Process_4:
asset Physical & Functional o
Condition Score g R

Documentation

P EE
Checklist

28
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Asset Condition Assessment Process

sCPk 0 OB E 1 M MEE A A SIS

Records, Configuration Control & Maintenance Regime Condition

Assessment

RCMCA

TR R i P R S Bk

Preventive & Corrective Maintenance Records

R SYr U L

Failure Rate and Trend Analysis

g TIFTEr

Maintenance Work Instructions

R e T oo

O&M Manuals

29
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Asset Condition Assessment Process
BCEF 0 LB BT M HERE AH A N e A

Records, Configuration Control & Maintenance Regime Condition
Assessment

=]
As-built Drawings

HEREETEIE

Maintenance Plan

ERAEEr

Equipment Obsolescence
FEAlET ] R Er sk

Training Plan & Records ’
UENEE: =¥ [

Configuration Control & Management

30 KDL

RCMCA
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Asset Condition Assessment Process

uolejuawa|dwi a|eas-||n4

S S LIRS

" %2018

» 2008

uoneis
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2135180] 3Y1 JO M3INDY

HZE S 53T
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FRAJ TR
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B ZE53HT
Case Studies

T TTISRE St B R L B AN e P B 3K

Asset Condition Assessment for Singapore MRT & LRT
Network

EUA s g LR SR
MRT/LRT Lines involved:

o HPHEGIL4F North South East West Line (NSEWL)
o IHR%E Circle Line (CCL)
o PIEEGEREEZE Bukit Panjang Light Rail Transit (BPLRT)

BTHA
Duration:
« 18{EH 8 '
18 month programme 00s Wl Eors

32




(BT

Case Studies
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Case Studies

T IR H 8 S BRI B AN e AL (2R

Asset Condition Assessment for Singapore MRT & LRT
Network

FEEE:
Key Objectives:

o ERH 5 &R SEE N O] 4EREMT -

To achieve a better asset reliability and maintainability.

. %{H%EZ@W&@JW&E@ (el & E AR 2 e AR 2 A
7 I-l*
To apply appropriate maintenance and renewal intervention

measures for reinstating the assets to an acceptable baseline 4
condition relative to itsage. 2= ¥ [ f <
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Case Studies

T IIRZ 8 S R L B AR e A
Asset Condition Assessment for Singapore MRT & LRT Network

g S S B AT
MRT/LRT Asset Groups involved:

- B8 Rolling Stock (RS)
- {HLEfF Power Supply Equipment
)*%DL,%ZE Signalling System (SIG)
- HEH &% Communications (COMMS)
- BEPE 24 Supervisory Control Systems (SCS)
H &L E .4 Automatic Fare Collection (AFC)
- H&FPY Platform Screen Doors (PSD)
- RIS 248 Environmental Control System (ECS)

- ﬁﬁﬂ»&]ﬁ’z ke Lift & Escalators -
- T2 Electrical Equipment £

35
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Case Studies

T ISR At s b B B AR A

Asset Condition Assessment for Singapore MRT & LRT
Network

EEREBKE

Key Challenges:

> FRESZAHE Track Possession for assets assessment.

> TR REiT&JE Engineering resources.

> BE 2 Z4RE17E Determination of Baseline value for each Asset Group.
> BET-EC#E32 Electronic Log Sheet

> B B EEREER (Al TEZE ) Documentation (e.g. As-built
drawings) for legacy assets.

36




S

Conclusion
BRI
Asset Condition Assessment (ACA)
FEHB

Main Objective
REEANILEHE SRR R 2RI e N & 2 4w K ST T M
PIERFE g £ e I T RE2 B GIRRE -
The asset condition assessment (ACA) is aimed to discover the condition

of the assets, and reveal appropriate maintenance and renewal

Intervention measures for reinstating the assets to an acceptable baseline
condition relative to its age.

37
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Conclusion
BRI
Asset Condition Assessment (ACA)
TIAHERE

Methodology and Process

BT A AR AR R (E RS A G IR - SEAERTAG (R
ERETEMBER - G BRENRE -

The methodology of ACA must be established and customized according
to the nature and characteristics of each MRT system; and processes
must be determined before implementing the assessment, otherwise,
significant engineering resources will be abortive.

38
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Conclusion
BER L
Asset Condition Assessment (ACA)
JIEEERR P

Methodology and Process

R TE SR A S e A TalRE Pl - B - WA B RE P B
HEPSEARREE -
Pilot assessment is worth to try, before full-scale implementation. During

pilot assessment, processes and documentation (e.g. checklists etc.) can
be fine-tuned.

39
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Way Forward

BRI SR
Asset Condition Assessment (ACA)

o BEMWAT RIS R R -

Importance of Asset Conditions Assessment must be fully
appreciated by the asset owners.

o FEBhEE NSRS A LR S R E e e ST A -

Promotion of the concept of Asset Conditions that is
beyond the conventional maintenance practice.

40




BRI
Way Forward

BRI SR
Asset Condition Assessment (ACA)

o FFH SR G T B - B EReHhFR A
Making use of latest technology to develop more advance
tools for Asset Condition Assessment, so that it can be
done more effectively.

o MEENMGHESE B e S EEEHAENA - -
Fully integration of Asset Condition Assessment & .
into the Asset Management framework. “dV=;

41




B ENILHE

Asset Condition Assessment

F'Eﬁ%l?ﬁﬁ
< End of Presentation >

2l 2B |
Thank you for your attention

Fﬂlﬁ&n nFFH

Q&A and Discussion
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ReEERAM
Contact Us

Website: www.key-direction.com

Email: info@key-direction.com
Tel: (852) 3582 4483
Fax: (852) 2529 5056
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