Pillar 1 - Business and Management

1.3 Measure performance !Q

Select key performance indicators

Track and report
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Pillar 1 - Business and Management

1.3 Measure performance
Select key performance indicators

Why Do We Need to Measure?

- Control: To understand our processes & reduce variation.

- Self-Assessment: How well a process is doing.
- Continuous Improvement: identify opportunities for improvement.

- Management Assessment: Are we meeting objectives.

What you can't measure you can't control,
and what you cant control you can't improve. S3ARP CMRP
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Pillar 1 - Business and Management ’

1.3 Measure performance
Select key performance indicators

What you can‘t measure you can‘t control,
and what you cant control you can‘t improve.

Measuring Process. Benchmarking.

Measures § Indicators Trends

Trends are proactive

CMRP
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Pillar 1 - Business and Management ’
Levels of Benchmarking 0,

Types of

Benchmarking

Internal External
Benchmarking Benchmarking

Further distilled as

i
e G S Smirg Do
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Pillar 1 - Business and Management
1.3 Measure performance /\55\;
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« Strategic Benchmarking /
+ Global Benchmarking
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Pillar 1 - Business and Management
1.3 Measure performance

. . . . Measuring
Measuring the right things the right the right

things
way is a key to any successful / -

maintenance and reliability process.

Using the

)v right way
A

Dr. motaz abd elsalam mohamed

successful
M&R
process.
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Pillar 1 - Business and Management ’

1.3 Measure performance

Laggin g Indicators

Lagging Indicator:
An indicator that measures performance after the business or process result starts to

indicators confirm long-term trends, but

follow a particular pattern or trend.

do not predict them.

q__e;ding_lndicator
An indicator that measures performa

follow a particular pattern or trend. Leading indicators can sometimes be used to
predict changes and trends. SHVIRP CMRP

Certified Maintenance & Reliability Professional
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Pillar 1 - Business and Management
1.3 Measure performance

Lagging & Leading Indicators

Laggin mmcus ot

the end of aw (Reactive)
- Historical in nature. S

- Don’t reflect current activities

- Lacks predictive power
—— R Lagging

Indicators

—~—
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Pillar 1 - Business and Management
1.3 Measure performance

Lagging & Leading Indicators
- Leading indicators measure intermediate

processe d activities. i

- Lead performance@ProactiveD
- Influence lag measures
- Predictive in nature ) 4

Better performance>

>

—© S

24nsean

Improveme

Lagging
Indicators

Leading
Indicators

Planning Indicators ?
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Pillar 1 - Business and Management

1.3 Measure performance !e

Lagging & Leading Indicators /
Tactical Level ‘ Lagging
N — S— >

;m > o

(| Reliability

Planning Maintenance Business

Prospective Prospective Prospective

L]
 Leading Lagging 'CMRP
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Pillar 1 - Business and Management

1.3 Measure performance

Lagging & Leading Indicators

(2
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Leading
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Different maintenance and

Lagging & Leading Indicators

BoK - Business & Management

Behaviors &
Processess

Operational
Execution

Manufactoring
Performance

%

/|

reliability processes components,
their alignment with the SMRP —
Body of Knowledge (BoK) and

the concept of leading and
lagging indicators.

/_-—>7
7

Maintenance Margin (CO(-ES) N, S Jing
Maintenance Unit Cost /[ — ™
Maintenance Cost per RAV Ji
BoK - Manufacturing Process Reliability /
OEE N=ho
Availability gging
Total Operating Time —_—
BoK - Equipment Reliability 7N\ N
Systems Covered by Criticality Analysis ging ( Leading Leading
Scheduled Downtime / \lagging/ agging
Unscheduled Downtime — -agaging 1qi
MTBF Leading
BoK - People Skills
Rework Leading Leading
Maintenance Training - $ Leading Leading
Maintenance Training -MHRs Leading Leading
BoK - Work Management
Corrective Maintenance Hours Leading
Preventive Maintenance Hours Leading
Condition Based Maintenance Hours . : Leading
Planned Work Leading Leading
Reactive Work 1gging Leading
Proactive Work Jging Leading
Schedule Compliance Hours Leading Leading
Schedule Compliance Work Orders Leading Leading
Standing Work Orders Leading Leading
Work Order Agin ) ) Leading Leading
Dr. motaz a hmﬁ@gmona med Leading Leading




Pillar 1 - Business and Manager

Leading KPIs (Predictive / Proactive)
- —

Preventive Maintenance (PM) compliance rate - % of scheduled PM tasks complet
time.

Schedule rence - % of planned work executed as scheduled.

Condition monitoring coverage - % of critical assets under vibration, infrared, or oil
analysis monitoring.

Training hours completed - amount of skill development for technicians and operators.
Work order plannﬁw’gﬁracy - % of work orders with complete job plans before

execution. === T

on

Spare partg sto t rate)- frequency of missing parts when needed (low rate =
proactive control).

et dits completed - proactive checks to prevent incidents.
e /OI'.-RP‘CMRP
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Pillar 1 - Business and Management

™ %)&‘“’Z !
Lagging KPIs (Outcome / Historical) Cf 3/( -7 6 —

Mean Time Between F res ( average time between equipment failures.

Overall Equipment Effectiveness (OEE) / actual performance combining availability,
performance, and quality.

nglanned 1 downtime hours - tot

CA ()
"
Maintenance cost as % of Replaceme

benchmark. T
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Pillar 1 - Business and Management ’

1.3 Measure performance

Each KPIl should be the result o@e@hat check for:

1) Quantity

This will magnify any manipulation of data and enable achievement of each goal.

Multiple . No Manipulation

dimensions KPIs of data
SIVIRP CMRP
~N— N~ " Certified Maintenance & Reliability Professional

Dr. motaz abd elsalam mohamed



Pillar 1 - Business and Management

1.3 Measure performance !e
\,J\

To ensure successful measuring system with continuous improvement

M
(H

Getting
Yv Written everyone in roviding good
% definitions of the and bad
roles and organization feedback in
responsibilities involved in the eekly basis
process

5%RP CMRP
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A maintenance and reliability leader is implementing a new measurement system.
Which of the following best reflects the primary purpose of selecting Key

Performance Indicators (KPlIs)?
A. To ensure all financial audits are passed without exception.
B. To predict market trends and future production output prices.
C. To understand processes, reduce variation, and identify opportunities for continuous improvement.
D. To justify the current level of maintenance staffing and budget.
Correct Answer: C

SiVIRP |CMRP
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A Maintenance Manager introduces a KPI trackin percentage of planned wo
completedypl/1 schedule. This is considered a Leadingndicator because it is:
A. Predictive in nature and measures intermediate processes and activities.

B. A historical measure that confirms long-term trends in failure rates.
C. Directly related to financial results at the end of the year.

D. Used soIeI\@anagement assessment of compliance.

Correct Answer: A

SiVIRP |CMRP
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Which practice is essential for ensuring a successful measuring system and fostering
continuous improvement within the maintenance organization?

A. Limiting KPI data to management only to maintain confi iali
@ Providing good and bad feedback to employees on a Wweekly basis.

C. Using only a single, simple dimension for all KPI calculations.

D. Focusingon histyrical data without involving current process activities.
Correct Answer: B

SiVIRP |CMRP
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b2

KPl in maintenance and reliability?

Which of the following is consi .
A) Mean Time Between Failure X

B) Preventive Maintenance (PM) compliance rate @é/
C) Equipment downtim& >l
D)

. J
Mamtenanceer unit produced

——— N

Answer: B (Leading KPIs measureg proactive activitieg that drive future performance, like
-

PM compliance.)
M

SiVIRP |CMRP
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Which of the following is a lagging KPI?
A) Percentage of Vﬂkﬂ%mpleted 0
B)(Number of safety incidents reportedss

C) Preventive maintenance tasks scheduled &Z—W
D)

Training hours completed by technicians . —
i

Answer: B (Lagging KPIs measure outcomes after events occur, such as safety incidents.)

SiVIRP |CMRP

Certified Maintenance & Reliability Professional

Dr. motaz abd elsalam mohamed



b2

Leading KPIs are best described as:

A) Metrics that measure_historical performance outcomes

B) Indicators that predict future performance and reliability
C@ratios used in ¢gst accounting

D) Measures of spare parts inventory value =

Answer: B (Leading KPIs are predictive and proactive, unlike lagging KPIs which are

retrospective.)
/_\_/

SiVIRP |CMRP
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b2

Why are leading itical in reliability management? [~

A) They provide(financial)justification for past investments _

B) They identify root causes of failures after they occur =

C) They allow organizations to take corrective actions\before failures/happen

D) They measure total downtime costs for the last fiscal yearL/
\

Answer: C (Leading KPIs are proactive tools to prevent failures and improve reliability.)

SiVIRP |CMRP
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b2

Which of the following KPI pairs correctly matches leading vs. lagging?
A) PM compliance (leading) - MTBF (lagging)
MTTR (leading) - PM compliance (lagging)

B)

C) Safety trainin s (lagging) - Incident rate (leading \

D) Spare partg stockouts leaSn(g) - Work order backlog (lagging)
S T

Answer: A (Preventive maintenance compliance is leading; MTBF js lagging because it

reflects past failures.)
\/\—'\-—\/
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Pillar 1 - Business and Management

1.4 Manage organizational changes !e

/

Develop change management process

—— —

Communicate benefits

SiVIRP CMRP
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Pillar 1 - Business and Management

1.4 Manage organizational changes !g

An organization’s natural resistance to change needs a counter effort

by leadership to :

sustain the
change.

SIVIRP CMRP
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Pillar 1 - Business and Management
1.4 Manage organizational changes

g
Changes include the way that maintenance is:

4

Executed §| Tracked

SIVIRP CMRP
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Pillar 1 - Business and Management ’

1.4 Manage organizational changes

Four Steps in the Organizational Change Process

Assess the need Decide on the

Implement the change Evaluate the change

for change change to make
* Recognize that there * Decide what the
is a preblem organization's
« [dentify the Source ideal future state

of the problem.

Identlfy obstacles
to change.

_SMRP CMRP
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- Awareness Deswe Knowled

* Announce the change to Gauge employees’ . Pro\nde training or
employees well ahead of reactions to the change. coaching to show what
time. « |dentify champions. employees need to do

« Explain your reasoning « If employees are resistant after the change takes
behind the change, or indifferent, address place,
including current pain their concerns or show » Address any skill gaps.
points and potential ROI them how the change = Offer resources, such as
of the new solution. benefits them personally. process flowcharts, that

+ Give employees an employees can reference
opportunity to ask later on.
guestions and make
suggestions.

Enablement zone

Dr. motaz abd elsala

before the_charge is fully

implemented.

= Monitor performance
immediately following the
change and provide
constructive feedback.

+ Set reasonable goals and
metrics at the start.

= Adjust processes as

necessary.

M mohamed

vtomitor the change over
time to ensure it fulfills
your desired outcome,
= Use paositive feedback,
rewards, and recognition
to encourage employees
to keep following the new
process.

Engagement zone

'CMRP
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Pillar 1 - Business and Management

1.4 Manage organizational changes !e

@9’/ Lewin's Change Management Mo@

7 OX
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Pillar 1 - Business and Management
1.4 Manage organizational changes

/0

Determine What
Needs To Change
Ensure There Is
Strong Leadership

Support
Create The Need

For Change
Manage &
Understand The

Doubts &
Concerns

L

Communicate

Often

Dispel Rumors.
Empower Action
Involve People In
The Process

A

Jd

L

4k

Refreeze

Anchor The
Changes Into The
Culture

Develop Ways To
Sustain The
Change

Provide Support &
Training

Celebrate
Successes

Dr. motaz abd elsalam mohamed

)| CMRP

» & Reliability Professional



Pillar 1 - Business and Management

1.4 Manage organizational changes

Energy

Change Cycle

The Kubler-Ross Change Curve
PQQ

Shock & Denial

cceptance

www.change-management-coach.com

Integration of Change >
Dr. motaz abd elsalam mohamed
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Pillar 1 - Business and Management

1.4 Manage organizational changes
Change Cycle

Completely
Reliable

Freedom
To
act

o
—7 N . ,@f AN

Proactive

time

Dr. motaz abd elsalam mohamed
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Pillar 1 - Business and Management

1.4 Manage organizational changes
Change Cycle

We start by determining:
/g Case for Change, Why do we need to change

= Vision, What is best in class maintenance and reliability
= Skills, What are the skills gap we need to address

= Incentives, Aligned and personalized goals and
opportunities

—Y Resources, The right resources in the right places

——= Action plans, Engage our people in the system

_ Change, What we want to accomplish

Dr. motaz abd elsalam mohamed
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Pillar 1 - Business and Management

1.4 Manage organizational changes !e

People have a different ability to change depending on :

The implementation

Their diverse backgrounds

Personalities.

Dr. motaz abd elsalam mohamed
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Dunning kruger theory

Why CT

X

\

Confidence

I kngw everything

gejistance exist

There’s more to this
than I thought

HIGH /\

Trust me. It’s

_complicatet~@

It’s starting to
make sense &

wledge in Field

—

CONFIDENCE

LOW

Dr. motaz abd elsalam mohamed

DUNNING KRUGER EFFECT

N~
_~ PLATEAUOF
l_/_\z SUSTAINABILITY
PEAK OF

“MOUNT STUPID” 7

SLOPE OF
ENLIGHTENMENT B

VALLEY OF DESPAIR

>

KNOW-NOTHING COMPETENCE GURU
KNOWLEDGE - EXPERIANCE

VI | LIVIRF
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Bridge transition model

(2

employees are often uncomfortable with change
and that discomfort drives them to resist change

Therefore, As per the theories of this model,
such understanding of feelings an -m is
2 ange.

essential to help employees acceptthe

Ending ' The Neutral Zone
The New

Losing &
Letting Go

Beginning

Certified Maintenance & Reliability Professional
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5 Stages of Team Development

/A
Performing
—_—
‘I % Adjourning
Task ‘ Forming Norming

m

Gmup Relationships

P CMRP

enance & Reliability Professional
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Why change resistance

_SMRP CMRP
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The J Curve

The J curve shows the
challenge of introducing

change into an organization.
’E s

)

Can we return to or exceed
previous levels of
.............. productivity?

Performance

Time Will we be mired in

resistance? i ’ CMRP

:e & Reliability Professional
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Customer complaimr analysis>
T —_—
« Listen to the customer /
* Record details of the complain
« Gat all the facts < /
» Discuss options for fixing the problem
. Act quickly=
« Keep our promises /

&

b2

e
—_—— —— e rd

* Follow up

Question : how to get customer satisfaction ???
We have to follow the customer complain process or analysis

Dr. motaz abd elsalam mohamed
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rogressive disci@ ’

e L
Steps c@rogressive discipline) :
: Verbal counseling&% D
: Written warning 5@%""\
(PIPY.—~

: Performance improvement pla
: Termination of employment

SiVIRP CMRP
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Progressive discipline is a disciplinary system that applies :

Penalties
System discipline dispute

Feedback from coworker /
Two- way between management and subordinate

orrect answerB>

00 o

SIVIRP CMRP

Certified Maintenance & Reliability Professional

Dr. motaz abd elsalam mohamed



b2

in a typical Progressive Discipline model, which action immediately follows a formal
Written-Warning for a recurring performance lssue@Verbal Counseling
)& Termination of Employment
Formal Performance Improvement Plan (PIP)/
Informal conversation with a coworker

SiVIRP |CMRP

Certified Maintenance & Reliability Professional
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%

What is the primary objective of a progressive discipline process in a maintenance

reliapility organization?
o immediately dismiss underperforming employees to reduce operational costs.

@T ,o/épply increasingly severe corrective actions after an employee fails to resolve a
roblem following a reasonable opportunity to do so.—
C-To estﬁ&lish new performance metrics for maintenance technicians after a major
failure.
D<To docum% and categorize all employee complaints against their supervisors.

SiVIRP |CMRP

Certified Maintenance & Reliability Professional
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b2

Which of the following is an essential step in the formal Management of Chang
process for intentional changes to processes or equipment?

A. Calculating the new Overall Equipment Effectiveness (OEE) and Total Effective
Equipment Performance (TEEP) before implementation.
B. Creating a permanent cross-functional steering committee to lead all reliability
rts.
nsuring the change application is reviewed by all affected parties, including
. . / = —— e
anagement, Maintenance, Er\oductlon, an

D. Submitting the change request only after the previous Root Cause Analysis (RCA) has
been formally closed.

Answer C SiviIRP |CMRP

Certified Maintenance & Reliability Professional
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To effectively counter an organization's natural resistance to change and ensur

strategic maintenance and reliability plan is sustained, what is the primary action

required of leadership?
A. Secure external consultants to manage all new processes.
B. Apply a counter effort to influence and sustain the change.
C. Immediately replace all personnel who express resistance.
D. Halt all change initiatives until 100% consensus is achieved.
Correct Answer: B

SiVIRP |CMRP
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The success of organizational change relies on individual adoption. an employe

ability to change is dependent on their role, personal background, personality, and

what fundamental project factor?
A. The duration of the change cycle.
B. The financial impact of the change.
C. The level of operational downtime caused by the change.
D. The implementation of the change.
Correct Answer: D

SiVIRP |CMRP
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(s %

Which of the following ds not ; step in the management of change implementation
process?

A. Define the change./ 4
B. Select the change management team. e
CC) |ldentify management sponsorship and secure commitment. e

D. Obtain the measurements from the failed equipment or component.
Correct answer c

SiVIRP |CMRP
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b2

An organization recently i a new reliability program. However, after si

months, participation from operati emains lew, and many operators are unaware of

the program’s KPls. What critical stepwas likely overlooked during implementation?
= — =

A. Designing cross-functional KPls

B. Creating a detailed project Gantt chart W
@Developing a structured change management and ‘communication plan

D. Initiating pilot programs across maintenance teams only

Correct answer C

SiVIRP |CMRP
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Change management steps are ......... :

a. Adjustment , readjustment , freeze
b. Readjustment , freeze , adjustment
c.) Unfreeze v, adjustment , freeze

. None of the above

Answer C

SIVIRP CMRP

Certified Maintenance & Reliability Professional
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Pillar 1 - Business and Management

1.5 Communicate with stakeholders !e

Provide management reports

/

Inform staff rd

)

Dr. motaz abd elsalam mohamed

Coordinate with operations

SiVIRP CMRP
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Pillar 1 - Business and Management ’

1.5 Communicate with stakeholders

—

Maintenance and Reliability@hould be capable of creating and
S N

executing a :

COMMUNICATION

COMPREHENSIVE COMMUNICATION PLAN

to achieve organization@ss goals.

Dr. motaz abd elsalam mohamed
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Pillar 1 - Business and Management ’

1.5 Communicate with stakeholders

A communication plan includes:

_/ “Who” - the target audiences Communication Plan
V“What” - the key messages that are trying to be A~

Global

é/- Goals

articulated
“When” - timing, appropriate time of delivery
(“Why” - the desired outcomes < R
l/(How” - how the message will be delivered 7 /’

S =
By whom'  the sender > s

AFEEIGS . Audience
—7 Tactics

Dr. motaz abd elsalam mohamed



Pillar 1 - Business and Management
1.5 Communicate with stakeholders

@ce agreemerD QL

_ ———————

b2

The primary goal of the agreement is to aligh maintenance activities with operational
needs, ensuring that maintenance resources (time, labor, planning) are focused on the
work that provides the greatest value to production and asset availability.

Elements :

Repain response time A/ &

Machine availability target
out procedures and guidelines ‘é/

— SiVIRP CMRP

Certified Maintenance & Reliability Professional
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Which of the following is
maintenance and operations?
A. Repair response time targets
B. Machine availability targets
(C)Agreed upon staffing levels

D. Call-out procedures and guidelines
Answer c

a typical element of a performance agreement betwe

SiVIRP |CMRP
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What is the primary use of a performance agreement between operations and
maintenance?

A. Deploy resources most effectively.

B. Know who is responsible when a problem occurs.
C. Clarify operating roles and responsibilities.

D. Minimize unnecessary call-outs.

Answer A

SiVIRP |CMRP

Certified Maintenance & Reliability Professional
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To ensure the engagement of stakeholders, an effective communication plan must

provide methods for which of the following three essential activities?
A. Restricting information access, preventing feedback, and minimizing management reports.
B. Sharing information, developing personal relationships, and reducing all meeting times.
C. Sharing information, receiving feedback, and providing input to decision-making processes.

D. Informing staff, securing new capital, and eliminating all external coordination.
Correct Answer: C

SVIRP CMRP

Certified Maintenance & Reliability Professional
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The Maintenance and Reliability leader's ultimate objective in executing a
Comprehensive Communication Plan for the strategic direction is to achieve which of

the following?
A. Secure the highest possible capital expenditure for the next quarter.
j flow of information strictly to top management.
C. Achieve organizational business goals.
D. Eliminateall coordination with the Operations department.
Correct Answer: C

SiVIRP |CMRP
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Pillar 1 - Business and Management

1.6 Manage environmental-health-safety risk !e

s Conform to applicable regulations

Provide EHS training

SiVIRP CMRP
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Pillar 1 - Business and Management

1.6 Manage environmental-health-safety risk

%

Maintenance and Reliability leaders should promote work practices that achieve:

» Excellence in environmental stewardship.

» |Comply with all rules and regulations pertaining to occupational

health and safety.

/ > |Security.

S
Protect resources.

SiVIRP |CMRP
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Pillar 1 - Business and Management

1.6 Manage environmental-health-safety risk

b2

Occupational health and safety and environmental compliance should not

be sacrificed to achieve production goals.

The benefits of good EHS practices should be recognized for helping create a

better work environment that nurtures improved job satisfaction.

SiVIRP |CMRP

Certified Maintenance & Reliability Professional
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Pillar 1 - Business and Management
1.6 Manage environmental-health-safety risk

%

It is important to:

*Train and encourage employees to conduct their work in a safe and
———

environmentally responsible manner

*To use p(ozmprogra@ to identify and eliminate deviation from

.—__//,-

accepted EHS practices.

SiVIRP |CMRP
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Pillar 1 - Business and Management
1.6 Manage environmental-health-safety risk

America's Deadliest Jobs
Fatal occupational injuries per 100,000 full-time workers (2013)

___—"lLogging Workers —
( — '— 75

Aircraft Pilofs/Engineers — 51
Roofers | -
Garbagemen & Recycling Collectors — 33
Mining Machine Operators — 27
Truck Drivers _ 22
Farmers & Ranchers |G 22
Electrical Power-lLine Installers — 21

Construction Laborers _ 18
Taxi Drivers, Chauffeurs _ 17
General Maintenance and Repair Workers — 16

I

Police and Sheriff's Patrol Officers - 10
Fire Fighters - 8 RP ’ CM RP

All Workers (Average) I} 3.2 tenance & Reliability Professional

Dr. motaz abd elsaldth mohatled Ci — e
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RZ : the coefficient o' determination
What R? Represents

*Definition: R? is a statistical measure of fit.
*Range: Values range from 0 to 1.
. @ 1.0 - Perfect fit (the model explains all variability).
* R%=0.0 > No fit (the model explains none of the variability).
Interpretation; Higher R? means the curve or regression line closely matches the actual data points.

CMRP relevance This helps reliability professionals er improvements in utilization are truly driving
O ' factors are influencing performance.
\

SiVIRP |CMRP
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Pillar 1 - Business and Management
1.6 Manage environmental-health-safety risk

Defects require repairs, reduce reliability and
increase incidenis, injuries & costs

1 Every major incident
: (large production loss, lost time accident,
Gul s etc) implies thousands of defects

—— For a plant with
6,500 repair work orders/year,
10,000 defects (failure modes)
must be eliminated to reduce
the incident rate by 50%

10 losses

|

6,500 repair work orders

Source: Winston Ledet,
The-Wianufacturing Game;
ledet Enterprises, Inc., Humble, TX

piviRP CMRP

rtified Maintenance & Reliability Professional




Pillar 1 - Business and Management

1.6 Manage environmental-health-safety risk !e

Heinrich’s “Theoretic” Accident Pyramid

‘10 minor injuries ‘

iviRP |CMRP

ertified Maintenance & Reliability Professiona




Pillar 1 - Business and Management ’

1.6 Manage environmental-health-safety risk

Process Safety Management

System integrates different aspects R €5
of risks in a facility and puts them \\\\\\\f\\\{}\Roﬁw}‘ = w“o§5§*
under the control of a management _ )
system. % oamaeBR O ESR™ . &
% \—‘\‘Zuf"\%]\(?ﬁ\{?%@r S ETY °|QNCID€LNT

i i o S

By establishing a risk based 2 S’é‘&nmﬂﬁ hyoluIRE T
A METHOU

awareness of the safety impacts of
technology, personnel and the

management, the system provige
a dynamic environment for
continual improvement.

A o |\\()\\H\ X‘c
Rl\ENHN 0-4

TE R
-‘\\ ?gpﬁcnt\i%p vif,;&?f?'g?\ y

pﬂ-lp i 'f’q° ‘Qﬁ\b ft\\\\
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Pillar 1 - Business and Management

1.6 Manage environmental-health-safety risk
Process Safety Management System:

Process Safety Management System

Storage Handling Emissions / Waste Utilities Applicability

*Process Industries like

Process

0O&G, Fertilizer, Pesticides,
Chemical, Pharmaceutical,
Explosives etc.

Resources Controls *Processes in any other

- Equipment . % o 3
SRS Quality / Productivity industry
-Safety

- Human Resource

Management

Dr. motaz abd elsalam mohamed

RP CMRP

ntenance & Reliability Professional



Pillar 1 - Business and Management

1.6 Manage environmental-health-safety risk !e
z

Elements of Process Safety Management System:

Element # 1 Element # 3 » @ Element # 13

Hazard .
s informatior Process Set Controls Incident o
from H d e . «  Investigation \/
Employees azar Controls: * Operating procedures C/
. i s.// » Safe work practices g %
AnalySIS * Elimination / . Contractor%trql_
S ——— * Training
* Substitution
* Pre-Start up safety
* Engineering Review
Element # 2 Control * Mechanical integri

Element # 14
min Contrg

i * Emergency response .
@ ! X Compliance

* Trade secrets Audits

* Management of chakg

_ S Process

Safety. Prioritization
Information

> CMRP

CheCk W (s :e & Reliability Professional
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Pillar 1 - Business and Management ’

1.6 Manage environmental-health-safety risk

OSHA RE ABLE DENT RATE - a mathematical calculation that
describes the number of employees per 100 full-time) employees that have

been involved in arecordable injury oril@

K’
/7TOTAL INCIDENT RATE - a mathematical calculation that describes the

number of recordable incident per 100 full-time employees in any given time
frame. ~ '

/
LOST TIME CASE RATE - a mathematical calculation that d?wfwicmp
number of lost time cases per 100 full-time employees in any lgéj;; € fLaAME rcsione

Dr. motaz abd elsalam mohamed




Pillar 1 - Business and Management ’

1.6 Manage environmental-health-safety risk

LOST WORKDAY RATE - a mathematical calculation that describes the
number of lost workdays perfull-time employees in any given time frame.

SEVERITY RATE - a mathematical calculation that describes the number of
lost days experienced as compared to the number of incidents experienced.
105t €dys €

_— T — -
Days Away, Restricted, or Transferred rate) %\\w
_— s | —= \ﬁ —

a mathematical calculati that describes the number of

recordable incidents er(100 full time employees Yhat resulted/gMRP‘CMRp

restricted days or job transfer due to work related injuries or illn&sses e
Dr. motaz abd elsalam mohamed -




Based on the principles of managing environmental-health-safety (EHS) risk, w

the following is the highest-level mandate regarding EHS and production goals?
A. EHS compliance may be temporarily suspended if critical production goals are at risk.
B. EHS compliance should be balanced against production needs to find a compromise.
C. EHS compliance must be prioritized only when a new regulation is introduced.
D. Occupational health and safety and environmental compliance should not be sacrificed to achieve production

goa
Correct Answer: D

of

SVIRP CMRP

Certified Maintenance & Reliability Professional
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The DART Rate (Days Away, Restricted, or Transferred) is a key EHS metric. It is
mathematical calculation that describes the number of recordable incidents per 100

full-time employees that resulted in which of the following outcomes? '

A. Damage to company-owned physical assets.
B. Voluntary changes in job duties or location.
C. Lost or restricted days or job transfer due to work-related injuries or ilinesses.

. oy re to a hazardous substance without injury.
Correct Answer: C

SiVIRP |CMRP

Certified Maintenance & Reliability Professional
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To effectively manage environmental-health-safety risk and ensure compliance, R
leaders should use which type of programs to identify and eliminate deviations from

accepted EHS practices?
A. Corrective Maintenance Programs.

—Reactive Failure Analysis Programs.
@roactive Programs.
. Management Assessment Programs.
Correct Answer: C

SiVIRP |CMRP

Certified Maintenance & Reliability Professional
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Pillar 1 - Business and Management ’

Pillar related metrics and KPlIs

= Ratio of Replacement Asset Value (RAV) to Craft-Wage Head Count

* Maintenance Unit Cost

= Stocked Maintenance, Repalr and/Operating @Inventory Value as a
-

Percent of Replacement Value

= Total Maintenance Cost as a Percent of Replacement Asset Value

SiVIRP |CMRP

Certified Maintenance & Reliability Professional
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Pillar 1 - Business and Management ’

Pillar related metrics and KPlIs

= Ratio of Replacement Asset Value (RAV) to Craft-Wage Head Count

Craft-Wage Headcount :

Number of maintenance personnel responsible for executing work
assignments pertaining to maintenance activities. Include the number of

contractors’ personnel who are used to supplemoutine maintenance.
The headcount is measured in full-time equivalen
<

SVIRP CMRP

Certified Maintenance & Reliability Professional
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Pillar 1 - Business and Management ’

Pillar related metrics and KPlIs

= Ratio of Replacement Asset Value (RAV) to Craft-Wage Head Count

Ratio of Re sset Value (S) to Craft-Wage Head Count =

This metric allows for comparisons of the ratio of craft-wage personnel on a

site with other sites, as well as the benchmarking %
.

SiVIRP |CMRP

Certified Maintenance & Reliability Professional
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Pillar 1 - Business and Management ’

Pillar related metrics and KPlIs

= Ratio of Replacement Asset Value (RAV) to Craft-Wage Head Count

SAMPLE CALCULATION :
For a given facility, the Replacement Asset Value (S) is\$624,500,000 and the Craft

Wage Headcount for maintenance employees is 150.

tio of lacement Asset Value (S) to Craft-Wage Headcount =
$624,500,000 )+( 150 maintenance employees = $4,160,000 per maintenance

employee e

* BEST IN CLASS TARGET VALUE /58,000,000 to (59,000,000 per CraftMchRp

Certified Maintenance & Reliability Professional
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Pillar 1 - Business and Management ’

Pillar related metrics and KPlIs

I(M\aintenan@é/

The metric is the measure of the total maintenance cost required for an asset or
facility to generate a unit of production.

Toe total maintenance cost to produce a standard unit of production

over a g@fied time period (e.g. @_ly, quarterly, annually, etc.). This metric
provides a period over period trend of maintenance cost per unit produced.

SVIRP CMRP

Certified Maintenance & Reliability Professional
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Pillar 1 - Business and Management ’

Pillar related metrics and KPlIs

= Maintenance Unit Cos

Maintenance Unit Cost 5 Total Maintenance Cost\+ Standard Units Produced

Total Maintenance Cost:

Total expenditures for maintenance labor (including maintenance performed by
operators) , materials, contractors, services and resources. Include all

maintenance expenses for outages, shutdowns or turnarounds, as well as normal
operating times. Include capital expenditures directly related to end-of-life

machinery replacement. Do not include capital expenditures for plant
expansions or improvements. ShIRP CMRP

Certified Maintenance & Reliability Professional
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Pillar 1 - Business and Management ’

Pillar related metrics and KPlIs

= Maintenance Unit Cost

SAMPLE CALCULATION :

The total maintenance cost for the year wds $2,585,000, The total output from the

manufacturing site in that same year was\12,227,500 kg.
« Maintenance Unit Cost = (otal Mainm+ mnits@

e« Maintenance Unit Cost = $2,585,000 -+ 12,227,500 kg

e Maintenance Unit Cost(= $0.21 pe@
SIVIRP |CMRP
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