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Safety

LOTOTO

Lockout Device (definition): Any device that uses positive means, such as a lock,
blank flanges and bolted slip blinds, to hold an energy-isolating device in a safe
position, thereby preventing the energizing of machinery or equipment.
Examples:

* Personal Locks

* Warning Tags

* Multiple Lock Hasps

* Equipment Isolation Lock

* Proprietary Group Lock

* Satellite Lock

Polling question

THE LOTOTO CARDINAL RULE:

* ALWAYS FOLLOW LOTO REQUIREMENTS WHEN WORKING ON EQUIPMENT
* NEVWER BEGIN WORK WITH OUT FIRST ISOLATING/CONTROLING ALL ENERGY




What is the Work Authorization Permit (WAP)?

WAP IS USED IN CASES WHERE LOTO IS NEEDED, BUT NO ECP IS AVAILABLE
Work Authorization Permit (WAP) Process

WAP is a task-specific, not equipment-specific, control document

WAP identifies the source(s) of energy and the means for control

Equipment to be serviced

Types and unique sources of energy

Methods for safe work

Verification
WAP is used to document and authorize the performance of a specific task
WAP must be used when an ECP is not available

WAP may be used if existing ECP will not be followed as written
ECP’s typically ensure LOTO of ALL (multiple) energy sources
In some cases, work may not require control or removal of ALL energy sources
In such cases, instead of drafting a new ECP, the WAP may be used
The WAP thereby documents a Task-Specific ECP, if/when needed

Performance of WAP is functionally equivalent to an ECP

*EXAMPLE ONLY* WORK AUTHORIZATION PERMIT (WAP)

WORK AUTHORIZATION PERMIT (WAP)

Location Description: Task Description:
Client ABC. Building #{, HVAC Reom Replace a section of faully heat exchange fan
Description of Machine/Equij Y 3 Date Permit Prepared:  01/01/18
Air Handiing Union - Equipment 1D #: Camer ABCD1234 Time Permit Prepared:  16:30
Permit#  01-01-13- 1630
List of Authorized Employee(s): List of Affected Employees(s): Permit Preparer's Name:
John Smith - Electrician Bobby - Warehouse Workers John Smith
B Energy | Location of
Typeofg::gfgy““de Hazards of Energy Isolation | Isolation Control Method Verification
Device Device
Electrical Vove sectical
0 110VAG a _Snock Blectica \;u\ahun disconnect swilchto off | Depress the green on button at the
g 220VAC o Fire disconnect | - point below sion, apply padiock, cantrol panel
0 480VAC O Explosion switch union | PO P
o Other o Other
Mechanical
o Slight o Caughtin‘on/ between
o Moderate o Pinch Points
O High o Striking by/against
o Other o Other
Hydraulic solafion 1 Tum valve clockwise
o Slight o Caught infon/between pointonthe | Ul full stop, apply
¥ Moderate o Pinch Points Refngevam et gate valve lockout Check the pressure valve for
o High o Striking by/against inlet valve refigerant device, apply tag system verified it reads zero
o Other o Other pipe 2. Open outlet valve to
accumulator
Pneumatic
o Slight o Caught infon/between
o Moderate o Pinch Points
o High o Strking by/against
o Other a Other
Chemical
o Slight 0 Inhalation
O Moderate o Skin Contact
o High 0 Absorption
0 Other 0 Other
Thermal lsolaion | Tum valve clockwise unfil
o Slight ¥ Skin Contact pointon e | 1l Stop. apply gate vaive
¥0 Moderate 0 Heat Stress Refrigerant ket lockout device, and apply (Check temperature of unit on
o High ¥o Cold Stress inlet valve refiigerant onen DL}taIEt.VaMEID confrol panel, verify
O Other o Other Fipe P oumulir
Other Energy:
WAP Approval - |, hereby approve this LOTO Work Permit WAP Closure - |, hereby attest that | have:
and attest the equipment has been de-energized. The 0 Verified all LOTO devices have been remaved.
senvice/maintenance taskis) may now proceed. This pemit is O Verified all equipment has been retumed to normal opesating
walid for the fime required to perform the task, or 1 work-shift, or 8 After service/ conditions. .
e — 0 Nofified all affected personnel that system is back in service

hours frem the time of signature (whichever is less)
Name:

Signature:

Title.

maintenance work is

completed, proceed to
Release the LOTO, as

O Ensured work is completed and accepted
O Altemative Option: Client responsible for Energy Restoration
Name:

specified in the LOTO
General ECP. then

Signature:

close-out the WAP and

Title;
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Reliability Centered maintenance

OPERATIONS

What is reliability centered IMPROVED RELIABILITY
. REDUCING OPERATIONAL RISKS
maintenance? . :
Mainfenance (RG] focws
is the reduction of operational rshs. T
Failure Modes
RCM is an ongoing, systematic process of + Failure Frequencies 4 y X SUFFORTS
matching assets with maintenance P C e s
strategies. The primary objective of RCM is | '
to identify failure modes and preserve RCM = Operational Risk Reductions ;
i i PRODUCTION
system functions. By concentrating on the l D

+ Sitz Interruptions

reliability journey, RCM will reduce RTF CcM PM PdM  RX . Refatle Equipment . Profit Loss
. . . . + |ncraased Profi + Customer
operational risks, producing consistent and . Elevated Life Cycke Discomfart

dependa ble equipment. Capital Replacements Improvements & Projects

. == 3 N

Reduced Increased

= The asset registry highlights the bad

performers and their frequency of failures.
= Ensure that the equipment is maintained most
efiiciently so it works when needed. Total Cost Total Cost
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What is reliability centered maintenance?

RCM will reduce operational
risks by producing consistent

OFERATIONS

IMPROVED RELIABILITY and dependable equipment.
REDUCING OPERATIONAL RISKS } \ !
, - /
Resliahitty-Canfered Mainfenance (RCA) focus
i5 the reduction of operational risks.
Failure Modes CUSTOMER
+ Failure Freguencies = ‘ )’ SUPPORTS
Prioritized Operational Risks .
RCM is matching RCM = Operational Risk Reductions . ‘
assets with l PRODUCTION
maintenance | HANUFACTURING + Site Interruptions
. ' RTF CM PM Pdm RX « Refiable Equipment + Profit Loss
strategies. + Increzzed Froft + Customer
+ Elevatzd Life Cycle Discomfort Re"abi"ty Centered

Capital Replacements Improvements & Projects

PREVENTION

m T Maintenance(RCM)

identify failure modes and

« The asset registy highiights the bad - preserve system functions. |
performers and their frequency of failures. - 4
* Ensure that the equipment is maintained most - edured | .
efficiently 5o it works when needed T o Sy
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What is reliability centered maintenance?

RCM will reduce
operational risks by
producing consistent and
dependable equipment.

RCM is matching assets
with maintenance

v IMPROVED RELIABILITY

OPERATIONS

N 4
Reliahilty-Centered Mainfznance (RCM) focus
is the reduction of operational risks,
Failure Modes
+ Failure Frequencies
Prioritized Operational Risks
RCM = Operational Risk Reductions
l PRODUCTION
MANUFACTURING + Site Intzrruptions
RTF CM PM PdM RX » Relahle Equipment + Profit Loss
+ Increased Frofi v Customer
+ Elevatzd Life Cycle Discamfort
Capital Replacements Improvements & Projects
=
Reliability Centered * The asset registry highlights the bad
Maintenance(RCM) identify performers and their frequency of failures.
failure modes and preserve = Ensure that the equipment is maintained most cedced | .
system functions. efficientty so it works when needed. Tuia uéig TT:GbanIHCE;T:
‘\ Yy,
FLUKE.
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Four Stages of Reliability Centered Maintenance

Evaluation

Design and Determination Stage

FOURSTAGES

Quality and Value Stage

of Reliability Centered
Implementation and Validation Stage Maintenance

to Reduce Operational Risk

FLUKE.
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Evaluation

How do you evaluate your assets?

The common tool used is Failure mode and Effects
Analysis (FMEA) it is a risk management tool which
identifies and quantifies potential failures. FMEA
can highlight failure cause, frequency, impact and
probability of failure.

What is an asset?

Property owned by the company that has been
identified as having value

What is an asset management system?

It is a tool that follows a process to manage a
company's assets.

----------------

Pml'lln
Elnpl Fal.lm Fﬁn l:onl:lull ngut D
Effects Date

Production Air handler Production Electrical Back-up Annual
Start Up shuts stops outage generator infrared
down sCanning

Shipping PLC failure Delayed PLC power MNone &2 Spare

Conveyor product supply known power

Start Lp shipments supply
added to
MRO

Created 45
d,-’l.-'?tllﬁ PM for

sCan
AH Power a0
4/1/2019  supply

added to

MRO, min.
quant. =1
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Detection | Likelihood of DETECTION by Design Control

Evaluation

Moderate Moderate chance the design control will detect potential
cause/mechanism and subsequent failure mode
Moderately High  |Moderately High chance the design control will detect
otential cause/mechanism and subsequent failure mode

The foIIowing FMEA questions should be considered: PROBABILITY of Failure | Failure Prob|Ranking

What is the system?
HOW does it function? Moderate: Occasional failures 1in 80 6
1in 400 5

What are the potential failures of the equipment? Tm2on | 4
What is the impact and ramifications for each failure point?

What is the maintenance strategy that will be implemented? _

SEVERITY of Effect
8
T
System inoperable with minor damage 6
Low System inoperable without damage 5
Very Low System operable with significant degradation of performance 4
Minor System operable with some degradation of performance 3

FLUKE.
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Design and Determination Stage

The function and criticality of the system must be defined at this point.

You should identify if the asset fails what will be affected, the whole site or one building.

Manufacturing usability requirements, safety, regulatory compliance, and non-fictional
requirements are only a few of the elements that influence criticality in this stage.

REGULATORY

@ Safety happens ~ COMPLIANCE

when we all take

responsibility <> E} EDDD HE @

RULES STANDARDS POLICIES REQUIREMENTS REGULATIONS TRANSPARENCY LAW

https://www.linkedin.com/pulse/understanding-regulatory-compliance-risk-
5-key-steps-ross-hamilton
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https://cushwake1.sharepoint.com/teams/FSKhub/depts/Safety/Shared%20Documents/Forms/360%20Safety.aspx?RootFolder=%2Fteams%2FFSKhub%2Fdepts%2FSafety%2FShared%20Documents%2F360%20Safety&FolderCTID=0x01200023EABCDB048AA744870752BD8774291D
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Quality and Value Stage

It’s important to have a high-quality program that follows an identifiable and
repeatable procedure approved by management. The RCM process adds value by
ensuring the equipment and systems’ integrity by:

» Extending the life of the equipment
» Reducing spontaneous failures

» Diminishing maintenance cost

» Achieving regulatory compliance

» Providing systems available when needed

FLUKE.
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Implementation and Validation Stage

The implementation stage is sometimes disregarded because it appears to be simple. This could not
be further from the truth. For the technician executing the work, it’s critical to get the data entry
correct. A single incorrect keystroke might have a negative impact on a company’s bottom line.

= Each new task and maintenance technique suggested should be examined.

= The FMEA and root cause analysis should be reviewed for alignment while validating the new mitigation
task and procedure.

= The new job plans should reduce or eliminate the FMEA-identified failure point and should fall into one of
these asset RCM program schemes for consideration:

Run to Fail (RTF)

Maintenance is only performed when equipment has failed.

Corrective Maintenance (CM)

A task performed to restore a non- or under-performing asset to an optimum or operational condition.

Preventive Maintenance (PM)

A strategy that is regularly and routinely performed on physical assets to reduce the chances of equipment failure and unplanned machine downtime
Predictive Maintenance (PdM)

Uses condition-monitoring tools and techniques to monitor the performance of a structure or a piece of equipment during operation.

Prescriptive Maintenance (RX)

A strategy that uses machine learning to adjust operating conditions for desired outcomes, as well as intelligently schedule and plan asset maintenance.

FLUKE.
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ISO 55000 ASSET MANAGEMANT

The factors which influence the type of assets that an organization requires to achieve its objectives, and how the assets are managed,
include the following:

the nature and purpose of the organization;
its operating context;
its financial constraints and regulatory requirements;
the needs and expectations of the organization and its stakeholders.
These influencing factors need to be considered when establishing, implementing, maintaining and continually improving asset management.

Effective control and governance of assets by organizations is essential to realize value through managing risk and opportunity, in order to
achieve the desired balance of cost, risk and performance. The regulatory and legislative environment in which organizations operate is
increasingly challenging and the inherent risks that many assets present are constantly evolving.

The fundamentals of asset management and the supporting asset management system introduced in this international standard, when
integrated into the broader governance and risk framework of an organization, can contribute tangible benefits and leverage opportunities.

Asset management translates the organization’s objectives into asset-related decisions, plans and activities, using a risk-based approach.

). 40

International Standard link —>
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Reliability

Thank you!

For More Information & Dashboard
Access, Please Contact:

GARY STEVENS
gary.stevens@cwservices.com
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