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UPTIME

Strategies for Excellence in Maintenance Management

SECOND EDITION

Choosing Excellence

Work Management and
i ¥ Weses-Pichmet Management Support Systems
, Essentials
Basic Care
Materials Performance
Management  Management

Leadership
Strategy People
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Performance Management

COST Maintenance Management Equipment
Performance (Process Performance ) Performance

O Cost per unit of O Maintenance Cost as percentage of  Availability

Production replacement cost. ( 3% to 5%) O Reliability

 Emergency labor hours . ( 2% ) [ Maintainability

COST : O PM Scheduled compliance. (100%) U OEE

1. Labor O Urgent versus normal purchase requisitions.

2. Materials

3. Services

4. Out Services

5. Overhead PM : Proactive Maintenance ( refers to Preventive , Predictive and Function Test )
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Indicator Level

Level 1

Level 2

Level 3

dnoug) Jojedipuj

Economic
indicators

E1E2E3E4
ES E6

E7ESE9E1TD
E11 E12E13
E14

E15 E16 E17
E18 E19E20
E21 E23 E24

Technical
Indicators

T1IT2T3 T4

TS5 T6

T7 T8 T9 T10
T11 T12 T13
T14 T15T16
T17 T18 T19
T20 T21

Organizational

Indicators

01 02 O3 O4
05 06 O7 O8

09 010

011 012 013

014 015 016

017 018 O19

020 021 022

023 024 025
026
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Performance Management and Performance Indicators

Total Cost Corporate
to Produce

Indicators

Planner to .
Technician Tactlcal 2
Ratio Performance Indicators

PM
Compliance

Financial

Terry Wireman Maintenance Cost
Performance Indicators

to Produce

Efficiency & Effectiveness
Performance Indicators

Productivity
(Wrench Time)

Functional
Performance Indicators
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Metrics Linkage

Corporate - |:| ] ] 1]
Financial - [:| [: |:| [:l D [:[

v Ghd bd |4 &

pr— prte—
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Behaviors &
Processes

People Skills

Operational
Execution
Operation & Design

Manufacturing
Performance
Quality & Availability

YT
TYIIIT
XYY

\

VTISPPPIPRNIIIIIT PP POYY .

: :
: T :
. Mission & Vision . Maintenance s s Cost & Benefits 5
: : i :
: : : :
. PM - Equipment + b | Maintenance 4
: Compliance ﬁ Reliability S - * Profitability :
+ + £ + * *
: : & :
: Lagging . : Lagging \é\i Lagging \ Lagging | »
: B : :
: < » | Leading « = | Leading Leading | =

Figure 2 - Leading and Lagging Indicator Mapping
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Prof. Adolfo Crespo Marquez

Adolfo Crespo Mirquez 128
The Maintenance >

Management
Framework

Maodels and Methods for
Complex Systems Maintenance

barzegar_1@yahoo.com 38750 328 Ll hagsosl
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Maintenance Cost Effectiveness

Jaaxe w19 B 48 Lo d

Maintenance Cost Per unit produced

= goilo) 9 5305 40l
Maintenance Planning and
Scheduling

o &b p s iy 9550k

Quality Learning

PM 4% o 30 Wil 5407 8 2 SleMb! Cutols
PM Compliance A ‘(zu‘“:’:’(): - Data integrity
ccompilishment o ricicah
(98%) : Analysis i ( 95%)
(Every 6 months)

o s J S 5L
KPI

Key Performance
Indicator

Sl by adle
Fi

Functional Indicator



-,..-. S5 S a0 Bl (G825 5551 il ol 6ags wbwl s 5 )Slac (5,48 6 jlas] sl adld lams]

3
“.,a;_-‘£‘~.v. 3 -r—'-"“."—""'

Prof. Adolfo Crespo Marquez

o Oilehd Cupdo (ol S

Adallo Crespo Mirgues P
The Maintenance J Maintenance Material

Management
;......g.ﬁ Management Performance

l
Matets and Methods Sat K P I

Comphen Syitemm Malntenance Qahs ol;ﬁ “.J hs.-‘-P Jf!'.,b‘ .‘"IS "lt.w
Average delay due to lack of material

(% MTTR —reduce 50%)

03315 (p10l3 2L (S Ciabl pghun 2 b i ‘5'},'""’ M 0 (532 o0l
Supplier Assessment Spare parts levels design Spare parts regmrements Maintanance Planning
planning
caold 53 a5l opuSoluo DD g 2l JLol s S S5 8L lgiwlgs
(x jgJ) Service Level Stock turnover 5J9°
Average Procurement ( 95%) =10 Urgent purchase orders FI
delay (xdays) released
35U (630 puasy (195%)
(y JaJ)
Delay Variability
(y days)
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Key Management Indicators

Key Performance Indicators G
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Behaviors &

Processes
People skills
Mission & Vision

PM
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Operational

Execution
Operation & Design

Maintenance

Manufacturing

Performance
Quality
Availability
Cost and Benefits

Compliance

KAI

Key Activity Indicators

KPI

Key Performance Indicators

Equipment Maintenance .
,1 Reliability I j Cost I:q Profitability I

KMI

Key Management Indicators
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KMI/KPI/KAI(Example)

KMI : Key Management Indicator S:Safety KPI
P:Productivity  _
KPI : Key Performance Indicator Q:Quality N — ‘
C:Cost S — "
KAI : Key Activity indicator D:Delivery ] e N
KMI DRevenue @Profitability @Safety @Quality ;.:fwn::;?nment é' =='= N
| !

KPI KAI:Number of Kaizens and Activities
S Accidents Near Accident, Hazard Map
P OEE Defect Tag, Minor Stoppage, OPL, PM-Analysis
New Product Ratio Co-development with Customers, FMEA,FTA
Q Claim, Quality Quality of Modules, Supplier Assessment, QFD
C Cost Reduction KAIZEN, New Material Evaluation
D LeadTime “MAKIGAMI” (Process Step Reduction), VSM
E Save Energy Energy Conservation, Wastes Reduction
M Skill Management Seminar, Qualification

Jiim =

barzegar_1@yahoo.com 38750 328 Ll hagsosl

OPL: One Point lesson

PM-Analysis Y B -l “
P:Phenomena/Physical
M:Mechanism/Machine
IMethod/Material/Man

FMEA: Failure Mode
Effects and Analysis

FTA:Fault Tree Analysis

QFD:Quality Function
Deployment

VSM: Value Stream
Mapping




KPI Performance Improvement/Year

’
Accidents . Customer Complaints |
A%/ Year A%l Year A%/ Year
0 0.00%

,c)
-10.00% ‘
s 9%
5
-10 ; 4 12% :
15.00%
12 1

-9%/Year -12%/Year =+2%/Year

(Minor Accidents)

Data: From 2012TPM Award winners (World-class~Consistent)
21




NI e

e s e g P

S5 S a0 Bl (G825 5551 il ol 6ags wbwl s 5 )Slac (5,48 6 jlas] sl adld lams]

[ (ROI) a3l gow S 3L st 391 ]

Return on investment

I

Corporate [
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