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Benefits of Maximo HSE Manager

* Supports a set of safety, environmental
management and operational business
processes applicable to customers in any
industry sector

* Canintegrate asset and work management
processes with HSE and operational processes

» Includes quality related processes.

» Covers both occupational health and safety and
process safety

» Flexible licensing model based on MAS ‘app
points’

This leads to:

1. Improved reliability and safety management.
2. Greater visibility of emissions and CO2e

3. Enhanced regulatory compliance

4. Significant reductions in the level of
configuration required to implement HSE
processes

Reduced time to implement

Improved organizational collaboration and
learning.
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Why HSE in Maximo?

« Many HSE related applications share the « Existing Maximo
same asset and location structures as work infrastructure and
management applications administration capability can
be leveraged for HSEQ

- HSE and work management processes are

often highly integrated whereas the applications

applications that support them can remain 0 SEIEE .. :

siloed. For example: « System administration
* Training

 Permitto Work
* Management of Change
* Defect Elimination

o Audit



Definitions

1. Process safety covers the management of major accident hazard
risks such as loss or containment or chemical release to which
organizations involved in managing major hazards may be exposed.
Also sometimes referred to as asset integrity.

2. Occupational Health and Safety covers the management of
personal safety in the workplace. There are two main components
to this

» Occupational injury resulting from a work related activity

» Occupational illness caused by factors associated with
employment



IBM Maximo for Health, Safety and Environment Manager

Maximo HSE Manager offer wide range of capabilities that will support additional safety
and operational processes to support overall plant/facility maintenance program.

e

Operations

» Operator’s Logs

+ Shift Handover

* Operator Rounds

» Operational Actions
» Operating Policies

» Operating Procedures
* Bypass Management
* PermittoWork

* Access Permits
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it &

Maintenance / Safety

Isolation Management
Lock Management
Precautions / Hazards

Failure Reporting and
Analysis (FMEA)

Defects / Non-Conformance

Commissioning and
Startups

Competency and
Certifications

Training

J

Risk / Quality

Risk Matrix / Management
Incidents

Investigations

Regulatory Compliance
Improvements

Audits

Corrective Actions

MOC

Solutions

Benefits/Losses




Detailed Business Processes

Maximo HSE Manager 9.0 business processes

Major Business Processes
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Maximo HSE Manager 9.0 Module and
Application Structure
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Cloned apps
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Original apps

Configuration
Items




Examples of some of the possible interactions in
Maximo HSE Manager 9.0
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Maximo RCM key capabilities

Reliability Strategies: a dedicated
RCM/FMEA app with included
content library.

- FMEA Viewer: understand the
ways your equipment degrades
and deploy the appropriate
mitigating activities to prevent
functional failures by browsing
equipment failure mechanisms in
the Reliability Strategy Library

+ Reliability Strategy Composer:
create an effective overall
reliability strategy by browsing
recommended activities,
intervals and details from the
Reliability Strategy Library
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wmE AP De N D E

f4

18M Maximo Application Suite

Reliability Strategies / Explore strategies
Pump
Overview Failure modes
Operating context ()
P activities in all contexts
Criticality Duty cycle
(® Critical @® High
O Minor QO Low
Activities
Q

Operator rounds

Oil analysis

Thermegraphy

Vibration Analysis

Mechanical Tests - Off-line

System Engineer Walkdown

Mechanical Tests - On-line

Asset type

Centrifugal

Mitigation activities

Service condition

(® Ssevere
O mild

Asset configuration

Close coupled - Horizontal - Axially Split Case - Mechanical Seal - Sleeve Bearings - Oil Lubed_v0 x

Operator rounds

Preventative maintenance (PM) details T

Operator rounds is focused on the condition of mechanical seals, packing, and gaskets. For CHM condition the task, by itself, mainly addresses
issues with the mechanical seals, packaging, and gaskets, and provides a frequent opportunity to detect other kinds of leaks, e.g. from pipes
and fittings. In a full PM program for CHM conditions, the failure rate is not sensitive to the task interval providing it is done quite frequently.

Frequency Labor hours

1x per shift @ 8

Job plan details T

Oil Analysis could include a check for
« General cleanliness and condition of all components
+ Loose, missing, or damaged bolts and parts
+ Abnormal noises and vibration
« Oil and water leaks
« Verify the oil level of . the oiler, if present
- Monitor pump bearing temperature, if accessible
« Verify proper seal injection flow

Effectiveness

10



Manage Reliability Strategies

A dedicated RCM/FMEA application with included content library integrated with Manage.
Together, it becomes a game-changer.

Reliability Strategies Reliability Strategy
(Manage Add On) Library [~
(Cloud service for content S

delivery to the add on)

Operator rounds

= T — Pre-built FMEA's,

PM’s and Job Plan

Library

Pump - Horizontal — Multi Stage - Double Suction - Axially Split Case — Mechanical
Seal — Radial Bearing — Oil Lube

Adds RCM capabilities to MAS Based on 25 years of RCM Studies Operating Context Reliability St_rateges
. Select Operating Context: Strategles
Enabled by a content library 800 + Equipment Types Duty Cycle
) . Criticality Baseline
Unprecedented in the Industry 58,000+ Failure Modes Service Conditions PMs with intervals by context
X Job Plans
Closes gapidentified by Industry 50,000+ PM Tasks with step-by- Tailor based on contex: . Tasks
. . . Commercial Real . Step-by-Step Guides
Analyst step instructions 21 Failure Locations Estate
. . Oil & gas
Great excitement in the marketplace* Manufacturing

124 Degradation Mechanisms
Random vs Wearout Mini
Wear Out Times ’ ning

Hydro
Stressor / PM Task Impact Wastewater 1

Utilities / Powergen
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Work Order — HSE Process Workflow

Overview of Maximo Workflow end to end process of Maintenance Work Order

2. Operations

Operation Logs Shift Turnover

Operations Rounds
Operator Procedures
Operator Tasks / Actions
Bypass Management

Operations Logs /
Rounds

Reliability Strategies

1. Assets/ Strategies
Asset Failure Analysis
Classifications
Reliability Strategies
FMEA Builder

Risk Prioritization

4. Conditions for Work / Safety
Conditions for Work

Lock Management (LOTO)
Permit to Work

Access Permits

Isolation Management
Regulatory Compliance

WO Planning Incidents /

6. Work Order Execution

Mobile Work Order Completion 7. Investigation / Dashboards

Inspection Forms

Investigation Management

Labor/Material/Failure Reporting  RcA/RCFA/Human Factors

Follow-up Work

Operational Actions

Approval / Reporting of Work Audits

WO Completion

T

3. Work Order Planning

Operations to Maintenance Hand-off
Corrective Maintenance Wos
Task-Inspection Forms
Material/Craft/Tools Planning
Competency / Qualifications / Training
Job Plans (Reliability Strategies)
Preventative Maintenance Wos

5. Incidents / Defects
Incident Management
Mobile Incident Manager
Defect Management
Non-Conformance
Action Tracking

Emissions Management
Operational Dashboards

.

Investigations

Management of
Change (MOC)

7. Management of Change
MOC Request

MOC Management
Improvements

Solutions

Benefits and Losses
Training



Summary of new features being introduced in HSE 9.0

Emission details on HSE Incident Events
Enhanced emission details on HSE Location Meters
New ‘View Emissions’ action on HSE Locations
- View Fugitive Emissions
- View Continuous Emissions
Emissions Management Operational Dashboard View for HSE

Note: New HSE Features will also be available in Maximo Oil & Gas
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Maximo Work, Operations, Safety, and Risk Management

Operations-2 _ _ _ _ _ _ _ _ _ _ o ___
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: Operations Operating Bypass 1
" Shifts/Logs Policies Management ||
| Operating Operating Operational !
1 Rounds Procedures Actions :
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Inspections

Work Order

Assets

Location/

Tracking

Failure Analysis
(IS0 14224)

Safety/Permit to Risk and Defects and
Work - 3 Compliance - 4 MOC- 5
________________________ I
I |
o ) I I, A Audit and |
el e Permit to Work Access Permits I Investigations I
Work I I 1
| A .
Safety Critical || Isolation . | Benefitand [
Hazards
Elements (SCE) Management zar I I (Lesson Learned) Losses I
|
[ LoCR MMt/ ] L] I : Defects / Improvements
Lock Out / Precautions : I Incidents I

Qualifications /
Competencies

Core Maximo Applications

l . HSE Applications




IS0 14224 - Classifications and Failure |
. | (IS0 14224)
A n a l.ys I s ! A Failure Analysis
: ssets (IS0 14224)
ege . : Teﬁﬁ?tes Meters/ CBM
Classifications: Failure Analysis: ]

Maximo Oil and Gas populates 1S014224 equipment
specific data template into Maximo Classification,
Attribute and Unit of Measure tables

1S014224 Failure Modes map to Problem Codes in
the Maximo Failure Codes application and Failure

Codes in Locations and Assets Failure Analysis.
Maximo will automatically associate these data with

the Classification fields in the Maximo Asset, Location | CTEEEEE—
and Item tables. Other Classification fields can be
manually associated after the data is loaded.
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Managing Operations QRERONS. - o oo

| Operations Operating Bypass
. y .. . . . Shifts/Logs Policies Management
Maximo’s capability to manage operations is designed to complement a ! =
, . B . . . . 1 Operating Operating Operational
customer’s capability to monitor and control operations using their real time e T R Actions
systems by supporting the transactional processes in daily use by i
operations.

Applications that support the
Operations Management activities:

* Operator Log

« Shift Handover

* Operator Rounds — Inspections
» Operating Procedures

* Operating Policies
* Operator Tasks
* Operational Actions

* Bypass Management

Maximo’s approach is to provide an operations capability that is also fully e  Permit to Work

integrated with work management and HSE processes. )
* Access Permits



Manage Safety and PTW = oremees----- -

| |
. : Convtilli‘:it:(n i Permit to Work Access Permits :
From Work Order planning, all safety related records are attached | = |
which can include Hazards/Precautions, LOTO, Condition of work ' | aments(sce) || management Hazards | |
and Permit to Work/Isolations. | —Cock M — v |
: Lock Out / Precautions :

| Tagout |

Y = Work Order Tracking (Oil)

O vOBlNLe€>» 2 BTGT

PO ... rur. rcigms st Acls Pl g Ounse e g e Applications that support the tracking
Go To Applications .
:
S koo Pams ottt fnslionl cnprsr Szt B st SEOROR0 st AT of Safety and Work Planning:

« Condition of Work

All Bookmarks Hazards and Precautions  Hazardous Materials ~ Lock Out/Tag Out

Asset Failure Emergency Work Ord...

Hazards ¥ Filter + 1-2of2 & - |
Assingned Work Orders GASCO b
«  Safety Critical Elements (SCE)
Common Actions > QUALITY > Data Qualityand Accuracy = o, > > 1

i .
©  NewWork Order > CONSPACE > Confined space 5] HEALTH o, > > M ° Pe rm It to Work

£ e [em] « Isolation Management

g Change Stat

Precautions for QUALITY ¥ Filter 1-1of1 & - |
JE—— . * Lock Management
More Actions Precaution Description

Workflow »

> Qc > Quality Control and Validation = o o L k O t/ T g O t
Apply SLAs OC U a U
Viewstas m

e Hazards and Precautions



Risk and Compliance

Manage Risk and Compliance

From Work Order planning, all Risk and Compliance related
records are attached which includes Risk Assessment, Compliance
actions, Permits, and Competency and Training for labor resources
assigned to work order.

Applications that support the tracking
of Risks and Compliance of Assets,
Resources, or Work:

* Reason for Work — Prioritization Matrix
*  Risk Matrix

* Risk Assessment

« Standard Actions

* Regulatory Compliance

I «  Permit and Certifications
ity et rosearon ooane | 7 e P a ° Com petency and Tra|n|ng



Managing Defects and Change (Quality)

Create actions and related records create relationships between initiating
applications and the tracking and elimination process to improve Quality process

MOC: CP-1052 Capital Project of Installation of Compressar Skid 2 at Central Fa

[ERUEVE MOC  Projects and Risks  Review and Approve

Pre-Start  Authorize

Pre-Start Safety Review

Post-Start  Closure  Related Records  Log  Specifications

Site: BEDFORD

Q,  Owner: WILSON Owner Groug

Survey
(Lesson Learned) Losses
Defects / Improvements
Applications that support the tracking
and elimination process:

« Defects (Non-Conformance)
« Incidents

» Investigations

« Action Tracking

« Management of Change
 Improvements

«  Solutions (Lessons Learned)
e  Audit and Survey

« Benefits and Losses



Operations capability summary

Capability

Summary

Operator
Log

Electronic log used by shift operators for recording and events and routine activities which
occur during a shift or other defined period of operation. Includes shift handover process.

Log Book @

Provides a way to bring together individual operator logs into a Log Book. Supports the
shift handover process.

Operator Rounds = Leverages Maximo'’s inspection capability integrated with the Operator Log application to
on Operator Log support Operator Rounds.
Benefits & A Manages loss reporting associated with production operations or maintenance. Captures
Losses 1‘/ benefits/losses associated with improvements or costs associated with incidents, failures,
> survey/audit findings
Bypass Use to manage bypass operations, also known as inhibits, or overrides, for safety related
Management systems such as Emergency Shutdown, Fire and Gas Systems, Alarm Panels and soft
alarms on DCS systems. It can also be used to manage bypasses of mechanical systems
—_ such as sprinklers. A further use case is management of security system bypasses.
Operational a Consolidates standard actions across multiple different applications. Supports the sign-off
Actions X of completion of actions in a single place. Allows standard actions to be added to a Start
Center.
Operating [ Governance application for structuring operating policies and maintenance strategies.
Policy ;.‘; Policies can be linked to both assets and location and the Job Plans and PMs used to
g;‘____ implement the policy.
Operating Capabilities for documenting, step-by-step operating procedures.

system

Procedures operating

procedure




Control of Work capability summary

Capability Summary

Risk Use to manage risk associated with work activities, assets and operational activities.
Assessment Leverages the Maximo Hazards and Precautions applications and can be linked to multiple

different Maximo applications. Optionally uses checklist-based risk assessment process.

Can also be used for environmental impact assessments.
Risk R An application that models consequences and their severity and likelihood to support the
Matrix ‘B risk management process. Flexible design to accommodate your own company matrix.

E \
[

Pemit & Defines the different types of permits and certificates used by the control of work
Certificate Types applications.

Permmit to Work

Permit to work
must be obtained

A permit to work provides for the effective management of hazards in the workplace. The
permit to work is frequently used with one or more work orders. You can also generate a
permit to work independently from a work order if required.

Access Permits

Manages permits required in support of site access or access to equipment where non-
invasive work such as an inspection is required.




Control of Work capability summary

Capability Summary
Lock Out/ = Lock out and tag out operations specify a plan of isolation for assets or locations to ensure
Tag Out Plan :‘&: the safety of the plant. The plans describe how to remove work assets from service and
— place them back into service. Use in conjunction with Permit to Work and Isolation
::"’:: Management.
Isolation ’ ' Supports the scenario where customers want to manage isolation separately from a permit.
Management e 1 Fully integrated with permit to work if required.
OUT REQUIRED
Lock An application to manage any type of lock including lock boxes. Integrates with Permit to
Management n Work, Isolation Management and Bypass Management. Can be referenced on a Location
I for the management of Lock Open/Lock Closed valves.
Hazards Supports the identification of hazards with incremental capability beyond the core product

capability to identify more detail on the context of a hazard.

Precautions

X
7
i
¥

EN RS
&2
DY

Extends core product capability to type, categorise the precaution and identify safety or
environmentally critical precautions.




Asset & Work Management capability summary

Capability Summary

Locations & Extensions to provide incremental capability including Operating Context, Details,

Assets Characteristics, Audits, Certifications, Calculations and Regulations.
Extensions to Assets and Locations to provide failure mode analysis and criticality
analysis. Track continuous and fugitive emissions by Location.
Supports Lock Open/Lock Closed Valves.

Location Location profiles contain information on planned product data, persons on board plans

Profile and working time profile/ You can use location profiles in association with Maximo’s loss
reporting capability.

Defects Integrated approach to manage or eliminate defects associated with work management or
operations.

Work Orders, Incremental capability includes Prioritization Matrix, Condition for Work to assist with work

Job Plans prioritization and planning. Control of Work capability added to Work Orders and Job

& PMs Plans. Regulatory compliance and safety critical equipment identification.

Preparation

Incremental Work Order capability to manage the preparation activities that are

Reporting

Activities associated with different phases of scheduled work packages. Preparation activities are
BE tasks that are usually carried out either before assets are putinto operation or in
PRAR‘ preparation for a plant turnaround.
Failure Additional capability to support component level reporting, failure mechanism, failure

detection method, safety critical failure and equipment condition.




HSE capability summary

Capability

Summary

Incidents

Addresses the requirement for customers to meet statutory reporting requirements and
improve operational performance by creating, reviewing, and analyzing incidents. Includes
Self Service Create and Review Incidents. Manage fugitive and continuous emissions. A
mobile Incident Reporter application is also available (Anywhere based).

Investigations

Allows customers to identify the root cause of problems arising from incidents on their plants
that may be safety, environmental, or production related. Supports 5-Whys and structured
cause analysis techniques. Include the capability to record sequence of events and conduct
after action reviews. FMECA capability can be used to link individual FMECAs on assets
and locations in support of an RCM study.

Action
Tracking

Allows customers to track statutory and operationally critical actions to ensure these are
reviewed and completed by the agreed dates. Also supports campaigns of actions and
safety meetings.

Certifications

oL

_

Use to manage any type of certification that needs to be tracked in Maximo. Supports
safety related, asset, personal, material and construction/commissioning certification.

Regulatory permits Extension of Certification application to support the management of environmental consents
and environmental and regulatory permits.
consents

Incident Reporter

A Maximo Anywhere based mobile application to report an incident, hazard or safety
observation. Supports disconnected operation. Also provides the ability to view your
reported incidents from the mobile device.




Compliance capability summary

Capability Summary
Regulatory Reguistory Identifies regulatory requirements and links these requirements to multiple Maximo
Compliance applications. Can be used to model performance standard and reference these to a safety

case.

Defects,
Non-Conformance

(QUALITY CONTROL

NON-CONFORMANCE
600DS

Provides non-conformance management capabilities designed to automate, manage, and
streamline for identifying, evaluating, reviewing, and handling on non-conforming
engineering specifications, materials, components, parts and processes.

Audit and Survey

Audits are used to evaluate compliance with industry-related regulations or with internal
standards and processes. You can manage communications between the audit team and
identify and track to resolution audit findings. You can create audits or surveys for
completion of responses by a person outside the audit team.

People
(Competency
Extensions)

Improves competency assurance through capabilities for adding, modifying, and updating
competencies of the workforce. Includes authorizations, certifications and training.

Qualifications application linked to Permit & Certificate Type.

Training Provides Training Course and Training Module application that support the definition and
Management delivery of training and management of training sessions. Integrates with multiple Maximo
applications to identify training requirements.
Supply Chain o &y | Associate certification requirements with Item Master, Purchase Requests and Purchase
Quality i | Orders.
Zm=t
===

Configuration
Items

Management of equipment and product configurations.




Management of Change & Knowledge Management
capability summary

Capability Summary
Management Allows customers to support change management in a robust way with multiple levels of
of Change reviews/approvals, authorization of change, pre-start and post-start actions. Incorporates
process safety capability for PSSR and hazard review.
Includes a separate MOC Request application.
Improvements Manages continuous improvement programs like Six Sigma or similar methodologies. Can

Solutions

be linked in to defects to manage their elimination with action teams.
Can also be used as an ideas management system.

Searchable learning repository associated with lessons learned, or with proven solutions
having a safety, operational, maintenance or engineering context.

Search Solution capability in selected application can be used to interrogate the solution
library.

Standards Actions
and Action Groups

Create checklists using Standard Actions and Standard Action Groups and apply them to
multiple different applications to support checklists and review activities.




- Learn more about the award-winning performance
of IBM Maximo at:

ibm.com/products/maximo

Also more information at the Knowledge Center

- Connect with an IBM expert to start a discussion

28



https://www.ibm.com/support/knowledgecenter/SSLL9Z
ibm.com/products/maximo
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