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Standards: i

PAS 55-1:2008 =

o UK — PAS 55 -1 and 2 (2004, 2008) — “specification” Asset Management

Part 1: Specification for the optimized
management of physical

(¢]

ISO — 55000, 55001 and 55002 (2014,2024) — “Principle, Requirements, Guidelines”

(¢]

ISO/TS 55010 (2019,2024) — “Alignment of financial and non-financial functions”

(¢]

ISO 55011 (2024) — ‘Guidance for the development of public policy to enable asset

management”’

(¢]

ISO 55012 (2024) — ‘Guidance on people involvement and competence”

(¢]

ISO 55013 (2024) — ‘Guidance on the management of data asset”
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Other sources of AM Information

> GFMAM “Asset Management Landscape” (2011,2014,2024)
> GFMAM is compatible with ISO

> |[AM “Anatomy” (2011,2014,2015,2024)
o This is compatible with GFMAM Landscape.
o Subject Specific Guidelines (SSG) are provided.

The Institute of
Asset ManagementJ

THIRD EDITION

> Asset Management Excellence (2001,2011,2024) ;ST | sy!lflamet

> Don Barry, CRC Press.
EXCELLENCE

Edited by

o UPTIME “Strategies for Excellence in Maintenance | il
IVI a n a ge m e ntl) ( 1995' 2006’ 20 16) Andrew K. S. Jar(‘hne,and Joel Mcﬁiynn John D. Bamph-msv. Reyes-Picknell

. . @ RC Pr
> Jim Picknel, CRC Press.
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Asset life cycle, which covers
everything from the time when the
productive capacity needs of the
asset are determined until the time
of its disposal. (Source: Uptime II1)
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Create or Operate and Dispose an/or

Identify need Acquire Maintain Replace

Identify need
Identify need

(Source: IAM Anatomy)

Sell, Recycle
and/or
Replace

Install and Operate and

Purchase Configure ETETD

Manage
Decommission Residual
Liabilities

Construct Commission Operate and

Maintain




Maintenance

costs as % of
operating cost

50

40

30

20
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~ Asset

N Intensive
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Types of Maintenance Programs

Each of these
techniques requires less
cost and delivers higher

reliability

RHP Year

M0 roliue FIEREHE Prasdicike

Fi-:_] Ure & - Cost of mointenance versus maintenance
practices employed, as summarized by an Electric Power

Research Institute (EPRI) study.
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Fewer failures = Safer

120

135 T
T 115

F 110

OEE (% of Base)

95

Injury Rate (% of Base)

—=—Injury Rote

—+— [EE

G0

1 3 5 ¥ 9 11 13 15 17 192 21 23 25 27 &5 31 33 35 37 39 41 43 45 47 48 51 53

Month

OEE=AxPxQ
A = availability %
P = production rate % of maximum

Ref: Ron Moore, “Making Common Sense, Common Practice” Q = quality rate %
A, P and Q increase as R increases

Injury Rate and Overall Equipment Effectiveness [DEE).
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Purpose & Context

Leadership & Governance Review & Continual Improvement

Values &
Outcomes

Life Cycle
Delivery
Risk
Management

Organization

Asset Management
Decision-Making

& People

Information Management



Purpose & Context

¢ Organizational Purpose
and Context
¢ Stakeholder Management

Leadership & Governance

¢ Asset Management
Leadership

¢ Asset Management Policy

¢ Asset Management System

¢ Asset Management
Assurance and Audit

e Technical Standards and
Legislation

Organization & People

¢ Organizational Arrangements

¢ Organizational Culture

¢ Competence Management

¢ Organizational Change
Management

Asset Management
Decision-Making

¢ Decision-Making

Life Cycle Delivery

¢ Asset Creation and
Acquisition

¢ Systems Engineering

¢ Integrated Reliability

¢ Asset Operations

¢ Maintenance Delivery

¢ [ncident Management &
Response

¢ Asset Repurposing & Disposal

Information Management

¢ Asset Management Data
and Information Strategy
¢ Knowledge Management
¢ Asset Management Data
and Information Standards
¢ Asset Management Data
and Information Management
¢ Asset Management Data
and Information Systems
¢ Configuration Management

2 hld Co s (_,.oglilj'l_

Risk

¢ Risk Management

Review & Continual
Improvement

* Monitoring
¢ Continuous Improvement
* Management of Change

Value & Outcomes

e Outcomes and Impacts
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Typical priorities and concerns

Organizational strategic goals

Asset Management System |
Capital investment optimization

and sustainability planning

|

|

|

|

|

|

: Sustained performance,
| cost and risk optimization
|

|

|

|

|

|

|

source: IAM Asset Management Anatomy

Optimize life
cycle activities Renew/

Maintain dispose
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Organization Strategic Plan

Asset Management Policy

AM Objectives & » Development Plan for

Management System
AM Strategies

AM Plans
AM Capabilities

Processes, Resources,
Competencies & Technologies

juawanoiduwi [ENUIRUO)

Life Cycle Activities

Continual improvement

Maintain >: *SSES _ i

l i
Dispose/Replace :
L




Asset
Environment

Existing
Process,
practices,
structure

Current
performance &
results

Where you are

How do you
measure up?

Successful
practices

Tactics
(How do you
will get there?)

e Performance
drivers <

Implementation plan

32329 sl (IS oo (gjlw osly JLET alys

Business Company
strategy culture

Principles,
Maintenance mission/ hil h

mandate philosophy,
values

What you must
achieve

What do you want to
achieve?

Where do you want to be
tomorrow?

Understanding what
works in your company

Methods

ﬁ Organizational Arrangements

Training
Systems
Processes
Procedures

Source: UPTIME, Strategies for Excellence in Maintenance Management, Edition Il
Tools and Technology




What is “world class”?
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Strategy People Work Materials Basic Care Performance Support Systems |Asset Reliability |Teamwork Processes
Management Mangement Management
Excellence Complete strategy |Fully developed Long term planning |Stockouts rare. Full regulatory Fully balanced Full user PM program fully |Autonomous teams|Processes are
developed with full [multi-skilling, cycles and Service level 98% |compliance. PM [score cards for acceptance and developed using of maintainers and |efficient and
participation autonomous teams [extensive use of plus. Inventory program features |teams. widespread use of |RCM. RCFA used |operators used effective. No work
including plans in place standard job plans. [turns > 2 times. extensive CBM. Improvement management but not needed extensively. arounds in use.
Operators do some [results evidentin  |systems. CBM, very often. Mtc Support by Regular reviews
minor PM. performance reliability analysis |inputs to design of |management and |carried out to keep
Equipment trends. and decision new assets. specialists. processes fresh.
B e )Giti (3 B t support systems in Consistent Support systems
e n I I l r ( eS use. maintenance automate parts of
standards in use. [the processes.
Competence Complete strategy |Multi-skilling and Scheduling and Inventory turns > 1. |Full regulatory Reliability Extensive RCM in use to Area or unit based [Processes are
developed by key |managed teams of |planning well Service level 95% |compliance. PM |measures in use |management define PM teams of efficient and
personnel with maintainers and established for plus. Stockouts program features |and improvement [systems used programs. RCFA [maintainers and effective. Some
plans operators most work. less than 5%. some CBM. programs mostly by in use. operators with work arounds may
Compliance high. Operators help withmonitored, trends |management. management. be in use. Reviews
PM _Fauinment being developed Some CBM Maintenance carried out

Wi

00g.

yrid

Class

reliability analysis
and decision
support systems
use.

standards applied
in each area.

infrequently.

Understanding [Management Some multi-skilling. [Scheduling Inventory turns > |Partial regulatory [Basic maintenance |Management Reliability Maintenance Maintenance

defined strategy & |Mostly distributed |established, 0.7. Service level |compliance. PM performance systems in use. improvement working in area processes

plans maintenance compliance good. [90% plus. program based on |measures in use. [Some reporting is |program in place. [teams under reviewed.
teams with Planning for major |Inventory analysis |fi interval tasks used. Some CBM |RCFA and possibly |maintenance Interfacing
conventional work and being performed. |wi BI‘IC ’il support systems in |PM Optimization in |supervision. processes
ClinAanician chido e ac vaarl =2 ( o 1ic, Oparatigrc. yntaoiehad \A/Arl
StEerHSTOT SHoHeaow e s e o oo Ferotots CHoTe e e ot

arises. condition fair. separate. arounds in use.

for parts.

program.

performed.

hoc systems.

Awareness Documented goals |Partly de- Scheduling with Inventory Poor regulatory Financial measures|Management Downtime analysis |Mix of centralized [Processes
but no plans centralized about 50% improvement plans |compliance. PM |used to analyze systems use is is performed and |(shop) labor and documented but
organization based [compliance. Plans |in place. program under spend patterns. spotty and some individuals not reviewed.
on trades for shutdowns only |Measurement of development using [Some downtime providing little improvements are |assigned to Work arounds in
stores performance|traditional methods.|records. valuable output. implemented. production areas. |use. Inefficiency
started. Equipment Ad hoc systems Conventional evident particularly
COMNUTOTT fair- St T use. CBM SUPETVISION. atfancorar frard
support being offs.
considered.
Innocence No documented Centralized No planning, little  |Frequent Poor regulatory Only financial Little to no use of |Plenty of downtime [No teamwork. Processes not
strategy. organization based |scheduling and stockouts. Service |compliance. measures being management but no analysis of [Conventional documented and
Maintenance is on trades poor compliance to |level poor. Jobs Minimal or non- watched but no systems. May be |causes or attempts |supervision. inefficient. Plenty
largely reactive demarcation schedule frequently waiting |existent PM analysis of costs  |using variety of ad |to improve. of work arounds.

Plenty of
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Strategy

Based World Class
Process
Method Work
managemen
Reliability Work
Centered management
Material Basic Care Current Position
management

Support Sys.
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[ Business Strategies ]

[ Asset Management Policy ] <:?

[ Asset Management Strategies ] <:j

~: 7

Broken —_— >
Links [ Asset Management Objectives ] <’\ﬂ

<z —

N

[ Asset Management Plans ] /
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_ No way man,
It will blow What are those
over. idiots thinking?
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Maybe if | just
make this one little

O

Denjal —W=

Bargaining

(\

Ot

change they’ll be
happy and go
away.

O

. Rats — this is not
( going away!

J
>

Oh well, it’s here to stay.
I might as well learn the
tricks to make it easier
on myself.

D O

Deprassion
7\ -
U When confronted with
- change we “mourn” the loss
Acceptance!

of the old ways
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Operators / production can do much of the Basic Care
4+ Cleaning

Removing contaminants and dirt eliminates many failure causes

4+ Lubricating

Keeping oils and greases topped up with the correct lubes and correct
guantities

4+ Adjustments

Minor adjustments (tightening)

4+ Inspections

Look for deviations in equipment condition and performance that indicate
incipient failures

+ Minor repairs
=Only if trained to do repairs correctly (workforce should be multi-skilled)
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(Maintenance)

l ,,

= . - — - = -
. 3 . o I * I . RXd I

(Preventive) (Corrective)
\ 4 ( \ 4
L,,!l ‘e 'g’l . :.I i» s o & O _jl . .~.| i.
0.3
(Condition-based) (Predetermined)

\ 4 \ 4 \ 4 \ 4 \ 4 \ 4 \ 4
9 Cuw’ Ul o U9 U9 (5J99 (990
QL’ . * . 0L°o - ol‘oo )
IR 23 TR S ,.,J S J Immediate Deferred
se9 Oduw Oduw

Ref: 1SO 14224:2016
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Reliability Centered Maintenance (RCM)

Maintenance Task Analysis (MTA)

Current Practice Review (CPR)

Ref: 1SO 14224:2016
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High Level of Inventory

Low Level of Inventory
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Efficiency and Effectiveness Indicators
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Tactical Indicators
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Functional Indicators
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Customer Focus

Services are provided in a
manner that responds to
identified customer
preferences.

Operational Effectiveness

Continuous improvement in
productivity and cost
performance is achieved; and
distributors deliver on system
reliability and quality
objectives.

Public Policy Responsiveness

Distributors deliver on
obligations mandated by
government (e.g., in legislation
and in regulatory requirements
imposed further to Ministerial
directives to the Board).

Service Quality

Customer Satisfaction

System Reliability

Asset Management

Cost Control

Conservation & Demand
Management

Connection of Renewable
Generation

Financial Ratios

New Residential/Small Business Services Connected
on Time

Scheduled Appointments Met On Time
Telephone Calls Answered On Time
First Contact Resolution

Billing Accuracy

Customer Satisfaction Survey Results

Level of Public Awareness

Level of Compliance with Ontario Regulation 22/04 !

Number of General Public Incidents
Rate per 10, 100, 1000 km of line

Serious Electrical
Incident Index

Average Number of Hours that Power to a Customer is
Interrupted

Average Number of Times that Power to a Customer is
Interrupted 2

Distribution System Plan Implementation Progress

Efficiency Assessment
Total Cost per Customer 2

Total Cost per Km of Line 2

Net Cumulative Energy Savings  *

Renewable Generation Connection Impact Assessments
Completed On Time

New Micro-embedded Generation Facilities Connected On Time

Liquidity: Current Ratio (Current Assets/Current Liabilities)

Leverage: Total Debt (includes short-term and long-term debt)
to Equity Ratio

Profitability: Regulatory
Return on Equity

Deemed (included in rates)

Achieved

Source:Ontario Energy Board/Hydro One Networks Inc Score Card

97.40%

99.30%
69.60%
79%
94.63%
85%

NI
4
0.033

7.49

270

97%

5
$1,069
$10,916

100.00%

100.00%

0.99

1.31

9.66%
6.26%

97.50%

98.50%
76.40%
82%
98.59%
85%
81.00%
C

5
0.042

7.65

2.63

116%

5
$983
$10,198

17.27%

100.00%

99.78%

0.97

1.19

9.30%
8.77%

98.60%

99.50%
74.20%
82%
99.04%
84%
81.00%
NI

11
0.091

7.83

247

105%

4
$987
$10,551

42.50%

100.00%

99.22%

0.80

1.46

9.19%
8.41%

98.06%

98.94%
81.85%
85%
99.28%
85%
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