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Objectives and Business Benefits:

• Use high-quality equipment performance data to optimize 
equipment decisions and plant operations

• Reduce risk and improve production throughput and 
profitability



ISPM Overview

January 21, 2022

Slide 3

© Reliability Dynamics 2021

Key Business 
Metrics

Notes
1. Value set adapted from ISO 14224:2016, Table C.2

1

• Corporate view of data

• Identify, analyze, and 
resolve equipment issues
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Analyze
Durco Pumps in Claus Service

Ref. ISO 14224:2016, Table A.21Ref. ISO 14224:2016, Table C.2

Failure Modes

Primary Failure ComponentsFailure Consequences

Failure Mechanisms
Ref. ISO 14224:2016, Table B.6 Ref. ISO 14224:2016, Table B.2
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Problem

• While Equipment performance data support safety and 
reliability decisions,
• High-quality data are unavailable, due to pervasive deficiencies in 

corporate software solutions

• Low-quality data compromise equipment decisions, increase risk, 
and decrease profitability

• AI and ML models are compromised; only as good as the data 
inputs
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Current Solutions are Nonviable

• While ERP software is capable, solutions for equipment performance 
data are consistently nonviable

• Failure and maintenance event details are impractical to reconstruct 
after time passes

• Natural Language Processing (NLP) cannot fix poor quality failure and 
maintenance event data

• Industry databases and handbooks compile low-quality data from a 
few individual companies

https://reliabilitydynamics.com/sites/default/files/20210201_1800hrs_ISO_14424_ApplCorpSoftware_Ciliberti_DataQualityExcerpt.pdf
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Solution

1. Taxonomy and data structure for the digitalization 
of equipment performance data

2. ERP software app to make equipment performance 
data high-quality at inception

LOWER 
COSTS

Capital and operating 
costs

DECREASE 
RISK

Optimize inspection 
intervals

INCREASE 
PRODUCTION

Higher equipment 
availability
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Equipment Performance Data QM Cockpit

Data qualification control table

Notification messages

Specify notification validations and their behavior

Fields selections for specified table

SAP Implementation Guide (IMG)
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Technical Hierarchy Example
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Failure Report 
Example

• Specifications of required data 
per work category2,3,4

• Discrete fields with structured 
input for each required data1,2

• System-validations to ensure 
compliance with specifications
----
Notes - ISO 14224:2016
1. Table 6 – Failure data
2. Table 8 – Maintenance data
3. Table 3 – Reliability and maintenance parameters 

in relation to taxonomy levels

System validation of compliance with 
ISO 14224:2016, Tables 3, 6, and 8

Reliability and maintenance terms, 
from ISO 14224:2016, Clause 3

Value set from 
ISO 14224:2016, Table B.6
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The ISPM Add-on for SAP

• SAP solution extension, certified for 
S/4HANA On-premise and Cloud

• ISO 14224:2016 compliant1

• 19 years of application in industry

• Patented  system and methods 
(US011157519)

---
Notes:
1. Compliant with ISO/TC67/WG4/PG1 guidance to industry, in ISO Course Use of ISO 14224 for 

optimizing Safety and Profitability in the Oil and Gas Industry – in a digitalized perspective.

https://www.sap.com/dmc/exp/2013_09_adpd/enEN/#/partners?id=p:p10016
https://pdfpiw.uspto.gov/.piw?PageNum=0&docid=11157519&IDKey=9D1927D7D828%0D%0A&HomeUrl=http%3A%2F%2Fpatft.uspto.gov%2Fnetacgi%2Fnph-Parser%3FSect1%3DPTO2%2526Sect2%3DHITOFF%2526p%3D1%2526u%3D%25252Fnetahtml%25252FPTO%25252Fsearch-bool.html%2526r%3D1%2526f%3DG%2526l%3D50%2526co1%3DAND%2526d%3DPTXT%2526s1%3DVito%2526s2%3DCiliberti%2526OS%3DVito%252BAND%252BCiliberti%2526RS%3DVito%252BAND%252BCiliberti
https://www.standard.no/en/nyheter/nyhetsarkiv/petroleum/2020-news/web-based-course-use-of-iso-14224-for-optimizing-safety-and-profitability-in-the-oil-and-gas-industry--in-a-digitalized-perspective/
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Customers

Organization Software Work Scope

US Department of 
Energy

SAP Add-on software and content implementation for Strategic Petroleum 
Reserves

Precision Drilling SAP Add-on content and configuration, corporate-global

Pembina Pipeline SAP Add-on software and content, corporate-global

QGOG-Constellation Maximo Content and methods, offshore drilling fleet

Maersk Drilling SAP Taxonomy definition development for offshore drilling equipment

Nexen Energy SAP 1. Content and methods implementation for Yemen Masila Block, 
methods later adopted corporate-wide
2. Technical hierarchy restructuring for Long Lake Facility (oil sands) 

Marathon Oil SAP Content and methods for corporate template development and 
implementation for Alvheim FPSO

Fortis-Alberta SAP Failure reporting and warranty management for AMI

Graham Macleod, Vice President of Asset Integrity and QMS, Precision Drilling
“I really liked the way that [Reliability Dynamics] interpreted a complex standard [ISO
14224] in relation to our application…it was exactly what we were looking for…its
simplicity [for users] is what makes it great…insights from our [data/reports] are
absolutely everything we possibly need.”
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Case History: The Nexen Masila Block

Nexen used ISO 14224 methods 
to increase Masila Block profits 
by US $8.2 million annually

• Reduced maintenance costs for 
field power gen units by 64%

• Increased associated oil 
production by 53%

https://www.linkedin.com/pulse/condition-based-maintenance-program-nets-82-million-oil-ciliberti-pe/
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Thank you

Tony Ciliberti PE

US Expert ISO/TC67/WG4 Reliability engineering & technology

Principal Engineer, Reliability Dynamics

https://www.linkedin.com/in/tciliberti/
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ISPM Master Data Overview
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ISPM/ISO 14224 
Data Mapping

ISO 14224:2016, Tables 5, A1-A3

ISO 14224:2016, Annexes A and B
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Functional Location / Equipment Relationship
ISO 15926-2:2003, Section E.3.31

1. ISO 15926-2, Section E3.3 is referenced in ISO 14224:2016, Table 5, Footnote b. 
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Classification Structure

Class Structure Characteristics: Compactors, functional Value set: Section/System

Value set adapted from ISO 
14224:2016, Table A.4
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Construction of Technical Hierarchy
Example
• Compile a tabular list 

of all technical tags 
from engineering 
drawings, SCADA, etc.
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Equipment Boundary for Compactors
Extended ISO 14224:2016 Content

• Determine which tags numbers 
are within the equipment 
boundary
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Equipment Subdivision for Compactors

1. Identify the main unit

2. Map component tags into 
subunits

3. Assign subunit structures to 
the main unit
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Compactor 1 Boundary Definition in the 
Technical Hierarchy
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Equipment-Specific Data for Compactors

For each technical tag, assign:

• Relevant classification ID

• Use/Location and equipment 
specific characteristics

• Reference examples in ISO 
14224:2016, Table 5 and Annex A
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Use/Location Data
Assigned to All Tag Numbers
• Compliant with ISO 14224 

taxonomy classification

• Structured data input

• Standard schemata

Value set adapted from 
ISO 14224:2016, Table A.1
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ISPM Transactional Data 
Overview
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Maintenance Categorization 
Aligned with Data Requirements

• Three distinct categories and 
datasets
• M1 – Maintenance Request
• M2 – Failure/Malfunction Report
• M3 – Prev. Condition Report

• Each has different data 
requirements
• Separation is important for data 

relevancy
• Only relevant fields can be validated
• Reference ISO 14224:2016, Figure 6
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Maintenance Request

• Any non-malfunction 
request

• Coding is used to 
differentiate between work 
types

• Can be linked to other work 
by notification hierarchy
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Malfunction Report
Work Initiation

• Logical work categorization, with 
one input form per category1

• Specifications of required data per 
work category2,3,4

• Discrete fields with structured input 
for each required datum

• System-validations to ensure 
compliance with specifications

----
Notes - ISO 14224:2016
1. Figure 6 – Maintenance categories 
2. Table 6 – Failure data
3. Table 8 – Maintenance data
4. Table 3 – Reliability and maintenance parameters 

in relation to taxonomy levels

System validation of compliance with 
ISO 14224:2016, Tables 3, 6, and 8

Discrete fields with structured input for all 
required data, ISO 14224:2016, Tables 6 and 8

Reliability and maintenance terms, 
from ISO 14224:2016, Clause 3
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Malfunction Report
Work Close-out

Validations check compliancy with 
ISO 14224:2016, Tables 6 and 8, on 
notification completion

Primary failure component, 
failure mechanism, and MN 
of failed part
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Malfunction Report 
Consequence Classification

ISO 14224:2016, Table C.2 – Failure consequence classification 
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PM Condition Report
Preventive Maintenance Results 
Recording
• One PM Condition Report per 

technical tag inspected, to record:
• Inspection verdict

• Condition details

• Measurements taken

• Inspections linked to follow-on work 
by use of notification hierarchy
• Follow-on notification generation is 

automated by the system

• Notification hierarchy can be 
displayed and edited


