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Reliability Dynamics LLC 

 

 

Overview 
Registered engineering company, located in Indiana, USA 
Specialize in applying ISO 14224 solutions in corporate software 
Primary product is the Industry Standard Solution for Plant Maintenance (ISPM®) 

Clients 
Queiroz Galvão - Óleo e Gás (QGOG) 
Pembina Pipeline Corporation 
Nexen Energy 
Maersk Drilling 
Marathon Oil 
Fortis Alberta 
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Tony Ciliberti PE 

Principal Engineer | Reliability Dynamics 

BS in Chemical Engineering from Texas A&M University, 1987 
Twenty-nine years as a reliability engineer in petrochemical, oil and gas 
Licensed Professional Engineer  
Four years with SAP Americas’ National Practice (EAM Solution Architect) 
 International/Industry standards involvement 

 ISO TC 67/WG4/PG1 (US expert): Collection and exchange of reliability and maintenance 
data for equipment 

 ISO TC67/WG4/PT2 (US expert): ISO 20815 Production Assurance and Reliability 
Management 

 CCPS PERD ERP Subcommittee Chair 
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Facilities Overview: Application in Upstream, 

Midstream, and Downstream 
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Industry Standard Solution for Plant Maintenance 

(ISPM
®
) 

 Application of ISO 14224 methods 
in enterprise software (ERP) 
 Native to enterprise software 
 Built-into work management  

processes 
 Equipment reliability metrics 

 Technical hierarchy 
 Malfunction reporting 
 Consequence accounting 
 PM condition reporting 
 Data quality assurance 
 Data aggregation 

 
If you can’t analyze 1000+ things 
at once, you’re not doing it right! 
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Construction of Technical Structure 

Compressor Technical Drawings 
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Construction of Technical Structure  

Compressor Taxonomy Definition 
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Technical Structure 

 ERP is system of record for all technical 
tags 

 One unique ID for each tag throughout 
all systems, records, and in the field 

 Equipment interrelationships defined in 
system 
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Malfunction Reporting 

Impart Data Quality on Inception 

Step Details Responsibility 
Work Initiation Problem Report (equipment-level 

failure notations) 
Facility personnel 

Approvals and 
processing 

Work approval, planning and 
scheduling, create statistical records 

Operations 
Superintendent 

Execution, repair 
notes, and close-out 

Repair Report (item-level failure 
notations) 

Maintenance Lead 
Technician 

Failure data quality 
assurance 

QA, consequence assessment , and 
methods feedback 

Reliability Engineer 
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Malfunction Problem Report (Work Initiation) 

Equipment-Level Notations 
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Malfunction Repair Report (Work Close-out) 

Component-Level Notations 
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Failure Data Quality Assurance 

Failure Event Review Consequence Assessment 
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Data Aggregation  

K-102 
aggregated 
failure data 

ISO 14224:2006 
taxonomy 

K-102 
technical 
structure 
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Consequence Accounting 

Where is your pain? 
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Equipment-Level Analysis 
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Component-Level Analysis 



International ISO standardization seminar for the reliability technology and cost area 
Statoil Business Centre, Stavanger, Norway,26 April 2016 
© Reliability Dynamics LLC 2014 
Slide 17 Reliability Dynamics 

Component-Level Analysis 
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Queiroz Galvão - Óleo e Gás (QGOG) 

Industry Sector 
Oil and gas drilling and FPSO services 

Scope 
 ISO 14224 Taxonomy and failure reporting 
Maximo for Oil and Gas 

Facilities (offshore drilling) 
Brava Star 
Amaralina Star 
Laguna Star 
Lone Star 
Gold Star 
Alpha Star 
Olinda Star 
Atlantic Star 
Alaskan Star 
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Thiago Amato 

Corporate Asset Integrity Engineer | QGOG 

BS in Mechanical Engineering, State University of Rio de Janeiro, 2005 
MBA in Maintenance Management, Federal University of Rio de Janeiro, 2008   
MBA in Project Management, FGV, 2015 
Eleven years as maintenance and reliability engineer in the oil and gas sector, including 

Sparrows BSM, National Oilwell Varco, and Archer the Well Company 
Role with QGOG  

 Corporate maintenance expert and advisor 
 Best practice evaluation and implementation 
 Ops and Maintenance setup for new builds 
 Maintenance process reviews 
 Represent QGOG in rig audits 
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QGOG Taxonomy Construction 
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Equipment Taxonomy Example: Subsea BOP 

 Integrates Xantic SFI, ISO 14224 standards into 
one coherent taxonomy 

 All engineering tags are represented with functional 
and materialized master records 

 Engineering tags are structured to match ISO 
14424 equipment subdivision 
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Maximo Malfunction Report 
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QGOG Challenges 

Technical tags 
Tag lists provided by manufacturer were incomplete 
Many process items were not tagged 

 
MAXIMO O&G 
Load extra failure class into MAXIMO  
Maintainable item is a free text 
 

Translating to Portuguese 
All FL were translated to Portuguese 
All failure classes were translated to Portuguese 
 

Quality Assurance on data reporting 
Old school technicians, need training 
Data recovery program 
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Results - Brava Star 

Brava Star has over them 8,000 FL 
already in place 
 The Taxonomy structure process is on 

going on the other rigs 
With extended content, over 80 equipment 

class definitions 
 Every technical tag (assets) has a class ID 

assigned (5,331 tags) 
 200 failures class into MAXIMO O&G 

The hierarchy gives flexibility in 
evaluating failure rates at any point in 
the structure 
 E.g., component, equipment or process 

level 

To ensure data quality: 
QGOG started a training program and 

developed MAXIMO workflows to ensure 
information being fed into the system 

 Failure data QA being done by Asset 
Integrity Engineer 
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Benefits 

QGOG starts collect the benefits 
Base for the root cause analysis process (process being improved) 
Base to KPIs, like MTTR, Availability, WO compliance 
Mapping the unreliable assets (MTBF) 

 

0.00 50.00 100.00 150.00 200.00 250.00 300.00

HP MUD PUMP #3

SHALE SHAKER VSM300 #4

CHOKE AND KILL MANIFOLD

DRAWWORKS AUX

DAYS 

MTBF 
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Thank you all for attending 

Tony Ciliberti, PE 
Principal Engineer 
Reliability Dynamics LLC 
Mobile:  +1-574-274-3887 
Office: +1-574-314-5099 
Email: tony.ciliberti@rd-eam.com 
Web: www.reliabilitydynamics.com 

Thiago Amato 
Asset Integrity Engineer 
Queiroz Galvão Óleo e Gás S.A. 
Mobile: 55 21 99146-9413 
Office: 55 21 3231-2996 
Email: tamato@qgog.com.br 
Web: http://www.qgog.com.br/ 

Gordon Sandercock 
Senior Maintenance Management 
Specialist 
Pembina Pipeline Corporation 
(Canada) 

Email: GSandercock@pembina.com  
Web:  www.pembina.com   

Ramesh Vora, P.Eng., MMP 
Senior SAP PM Analyst 
Nexen Energy (Canada) 
Email: Ramesh.Vora@nexencnoocltd.com   
Web:   www.nexencnoocltd.com  

mailto:tony.ciliberti@rd-eam.com
mailto:tony.ciliberti@rd-eam.com
mailto:tony.ciliberti@rd-eam.com
http://www.reliabilitydynamics.com/
mailto:tamato@qgog.com.br
http://www.qgog.com.br/
http://www.qgog.com.br/
mailto:GSandercock@pembina.com
http://www.pembina.com/
mailto:Ramesh.Vora@nexencnoocltd.com
http://www.nexencnoocltd.com/


Supplementary Content 
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Equipment Downtime 

ID Failure mode Failure date Loss time Equipment 

INL1 Internal leakage 12/12/2015 01:00  HP MUD PUMP #3 

INL1 Internal leakage 20/12/2015 03:00  HP MUD PUMP #3 

PLU Vibration 21/12/2015 01:00 SHALE SHAKER VSM300 #4 

PLU Plugged/choked 30/12/2015 01:00 SHALE SHAKER VSM300 #4 

INL1 Internal leakage 22/09/2015 06:00 CHOKE AND KILL MANIFOLD 

LOO Low output 27/12/2015 04:30  DRAWWORKS AUX 
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Nexen Long Lake Technical Structure 

Administrative levels 

Equipment unit 
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Maersk Drilling 

Offshore Drilling Equipment Taxonomy Content Development 
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Marathon Oil 

ISPM ISO 14224 Solution (SAP) 

Marathon Alvheim FPSO 
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Preventive Maintenance and Inspections 

Program 
 Administered as administrative or 

technical tag level 
 Results reported at technical tag level 

PM Condition Report 
 One condition report per technical tag 

inspected 
 Inspection verdict and condition details 
 Generated from object list of PM 

inspection order 

Follow-on malfunction report 
 Generated for any equipment 

malfunction verdict 
 Linked to PM Condition Report as 

subordinate object 
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ISPM Solution Details 
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Malfunction Reporting Process
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External Work Processing Flow with the ISPM® Appliance for SAP
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2. Equipment 
failure event

6. Approve 
work request

End

Yes

10. Execute 
work

8. Planning 
and 

scheduling

16. Classify L6 
malfunction report

12. Complete 
Malfunction 

Repair Report11. 
Malfunction 

Report

5. System validations 
of required data

4. Create Malfunction 
Problem Report

3. Malfunction 
Report

14. Quality check 
of field input

End

18. Equipment 
failure metrics

1. Equipment 
taxonomy 

(prerequisite)

Notes
1. Multi-Level Failure Reporting 
(MLFR®) is used to aggregate failure 
data at the parent equipment level.
2. ISPM and MLFR are registered 
trademarks of Reliability Dynamics LLC.

15. Complete 
statistical notification,2 

if applicable

9. The system creates 
equipment-level statistical 

record, if the initial notification 
is created at a component level 

(MLFR1,2 process)

7. Notification 
released

13. System 
validations of 
required data

No

17. Methods feedback/
realignment to field 

personnel

Post-repair details
· Maintainable item (MI)
· MI failure mechanism
· MI failure root cause
· MI corrective action
· Failure end date/time
· Text details and other

Classification of failure event
· Value(s) from consequence matrix, e.g. 

ISO 14224, Table C.1
· Production loss
· Areas and/or other equipment affected
· Other

Initial findings – reason for work
· Failure mode
· Detection method
· Failure effect 
· Condition before malfunction
· Text details
· Administrative/Execution data
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Malfunction Report QA Process Flow 
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Failure Data Quality Assurance  

Review malfunction reports to ensure completeness and a clear and concise description of 
what happened 

Obtain and input failure consequences, area affected, etc. 
 Identify “non-malfunction” malfunction reports and set user status to exclude them from the 

failure data dataset 
Review other ERP data to identify missing failure events, e.g. review materials booked against 

blanket orders of cost centers, review preventive maintenance and inspection results to 
ensure follow-on malfunction reporting was done, etc. 

 Identify and document follow-on requirements, e.g. preventive maintenance additions, 
facilities change requirements, SJP requirements  

Circle-back with personnel when issues are found with completion of malfunction reports  
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ISPM Differentiators 

Technical Structure 
 ERP can be system of record for all technical tags 
 One unique ID for each tag throughout all systems, records, and in the field 
 Technical tag interrelationships defined in a manner the system can interpret 
 Standard characteristic sets give operating context for failure events   

Malfunction event data collection 
 ERP is the work management system 

 Data collected are first-hand 
 System validations help ensure a quality dataset 

 Correct taxonomic level 
 Minimum dataset 

 Explicit data capture (versus inference on event reconstruction) 

Quality assurance 
 Ensure each event tells a coherent story 
 Eliminate the need for recurrent data mining 
 Checks for improper and missing malfunction reports 
 Serves as training/realignment to field personnel 

Other 
 Client relationships allow for questions/improvements to dataset 


