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DuPont is a Global Science Company established in the 1802 by Eleuthère 

Irénée (E.I.) du Pont

“We deploy our World-Class Science and Engineering to seize market 

opportunities and solve some of the world’s biggest challenges.”

Worldwide reputation for industrial safety

Locations all around the world employing 60,000+

Diverse manufacturing processes, products, sites

About DuPont
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Background

Ever struggled to use your CMMS data to understand and drive 

reliability work?

• Understanding big failures is pretty straightforward but getting to the 

smaller incremental improvements needed requires more extensive 

use of data

Do you have a need for a smarter way of handling equipment failure

data

• Large amounts of work order history of variable quality

• Unable to see ‘The Wood for the Trees

Would you like to engage your maintenance team more in equipment 

reliability improvement?

• Improving the quality of the data where it counts

• Making sure the right work is being done with the right people
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Background

DuPont Luxembourg has had a good track record for overall asset care 

focusing mainly on a preventive maintenance programme 

Business pressure to increase capacity without additional cost has 

required a more rigorous approach to using data to

• Eliminate defects

• Optimise existing maintenance strategies 

• Prioritise projects

Data from different sources had been gathered over time however  

equipment history very often was not used to support decision making 

with respect to equipment reliability projects or predictive/ preventive 

maintenance strategy. 

The process for equipment reliability analysis was very limited
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Asset Care Management - Overview
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Accomplishment
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Plans
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History

Work Management Process

CMMS

Analyse Event Data 

Reliability Analysis
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Criticality 
Analysis

Maintenance 
Strategies
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MIQA*

Strategy Development

MIQA*-Mechanical Integrity Quality Assurance
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Major breakdowns

Significant downtime detractors

Annual turnarounds

Small high frequency disturbances

Doing more work than necessary

Common failure modes

High material costs

Reduced wrench time

Reliability Iceberg
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The Objective of the Equipment 

Reliability Enhancement Project

Better use of the CMMS (SAP)

work history data

“Maintenance work history” good quality 

Analysis of failures and associated risk

Identify potential Bad Actors

Prioritize Improvement Work

Eliminate Defects

Reduce Reactive 

Work

Increase Plant 

Reliability 

Cost Reduction

Optimize  

Preventive/ 

Predictive Maint.
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Challenges = Opportunities

Challenges:

 No standard process in place for 

Reliability Review

 Insufficient understanding of the correct 

SAP transactions to be used

 A concern that the data needs to be 

100% accurate

 All reports are hand created by 

gathering data from different sources 
 Time consuming

 Higher chances for error

 Insufficient knowledge of analytical tools
 Reliability Software rarely used

Action Plan

 Develop the Standard Process for  

Equipment Reliability Analysis

 Automatize process of data 

extraction and initial preparation

 Develop the training package for 

the Reliability Engineers
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Standard Process for  Reliability Analysis

• Sources: CMMS /UpBase/Local Data Bases

• Collection Process / Data Requirements

• Cleaning/Sort

• Review

• Tables, graphs, trends

• Reliability Tools and 

Techniques 

• Hypothesis Generation

• Conclusions

• Interpretation

• Project Prioritization

• Based on Analysis output Synthesize solutions 

• Analyze Costs vs. Benefits 

• List of Action Items

• Communication

• Implementation Plan

• Follow Up

• Measure improvement

• Share success

The Process Flow was developed to Define the Steps, the Structure, 

Roles and Responsibilities for a Standard Reliability Review.



2016 Reliability & Maintenance ConferenceRMC-16-26 Page 14

 Automate Data Extraction
 Time Reduction

 Standardization

 Use of the correct SAP transactions
 Pre-define transactions filters

 Pre-defined reports layout

 Error-proofed

The COE* together in collaboration with Luxembourg Site created a Tool that:

d

“Automatize” the Data Preparation Process

Extract data out of SAP

Compile the data reports &

Initial data cleaning and preparation

COE – Center of Excellence

 Single Data Report
 Compile data from different reports 

(work orders, costs, hours, etc…)

 Initial Data preparation – predefined 

data formatting, formulas, 

calculations
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“Automatize” - Reports

15

Initial Data Analysis –

Cost, frequency, hours / Functional Location/Equipment 

General Data Overview / Assess Data Quality/ Use of CMMS
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3 Day Workshop

Introduction to Reliability

Data analysis

Reliability  Tools and Technics

• Bad Actor, Growth Module, Distributions (Weibull)

Introduction to 5 Why, RCFA, Kaizen

Introduction to FMEA

Introduction to Predictive and Preventive Techniques

Outcome:

4 sessions (2014 and 2015)

23 Reliability Practitioners trained in EMEA

20 Reliability Practitioners trained in NA

Reliability Practitioners Network

Reliability Training
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Collaboration between CoE* and Site

Collaboration between Centers of 

Excellences and the Site Maintenance and 

Reliability Department was key element to 

deliver process, tool and training.

Site to CoE

The Site provided the information about opportunities for improvement 

resources to support the project and the maintenance knowledge.

CoE to Site

The CoE provided the support and technical expertise.
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Reliability Engineer spends more time on analysing data not gathering and 

manipulating it 

Focus on improvement for data quality (80/20 rule)

Better understand of gaps in the work history – engaging the Maintenance and 

Operations team in the journey

Promotion and facilitation of increased equipment reliability analysis across 

DuPont sites. Review of work order history being the foundation for driving 

continuous improvement in equipment maintenance and reliability

Results Achieved

Early insights:

Standardised means of reporting on reliability across sites
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Created after the first Reliability Training in 2014.

Reliability Practitioners from Regional DuPont facilities.

Reliability Network
If you want to go fast, go alone.

If you want to go far,

Go with others. 
African Proverb

The Forum to:

 network with Other Reliability Teams 

 review the ongoing reliability projects,

 leverage the knowledge, 

 develop new ideas, discuss the issues
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Reliability Improvement Projects

“Analysis of PPM frequencies for PSM Valves”

Since the Equipment Reliability 

Enhancement Process was 

introduced, several reliability 

improvements projects were 

accomplished.

87,000€ Maintenance Cost

“Centrifugal Pumps Reliability Project”
16,800€  Maintenance Cost

134,000€  Production Lost

“Driving Unit K2 Feeder Reliability” 56,000€  Production Lost

“Reduce the Maintenance Cost for Overhaul 

of U3 Plate and Cutter Knifes ”

22,000€  Maintenance Cost

71,000€  Production Lost

PROJECTS BENEFITS (per year)
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Analysis of PPM frequencies for PSM Valves

22

Due to lack of experience at plant startup and insufficient 

data for the usage conditions, the inspection interval for the 

PSM valves was set to 1 year, following S23G

Over the time the data was gathered and analyzed. The 

analysis based on 5 years history: 2010-2015 indicates that 

there is an opportunity to optimize the inspection strategy, 

extend the interval between the inspections to meet the 

availability goal and reduce the maintenance cost. 

The work history – preventive and reactive work  - analyzed.

The average MTBF ~ 3 years, 

Weibull Analysis – probability of the failure at the given time(t)

The population was divided in the 3 groups: 

 Good Actors – the interval could be extended, 

 Medium – MTBF equals 1year

 Bad Actors – the MTBF less than 1 year  RCFA

MOC process to extend intervals – Completed 

 80% of the population - extend PPM interval

Failure modes investigated for bad actors (10%)

 Root Cause identified and  Actions taken for further 

improvement

The optimization of the Inspection Strategy will result in:

Increase uptime – by improving the MTBF for 

Bad Actor Population 

Reduce Turnaround duration

PPM cost savings – by adjusting the 

Inspection Interval – 86.708 Euro/year

Background Analysis

Summary - Action Benefits
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“Reduce the Maintenance Cost for Overhaul of U3 Plate 

and Cutter Knifes”

23

The business objective was to improve the uptime  and 

decrease the Maintenance Cost. The «Bad Actor» Analysis 

reviled that the Cutting Area should be investigate – high cost, 

high downtime hours.

Components were responsible:

 Cutter Kniffes

 U3 Die Plate

Cost / Work Orders Analysis

Cutter Problems increase in the same 

proportion as Maintenance Cost.

RCFA Study:

The from the die plate outflowing Polymer 

strands are wrap around the knife and the 

complete cutting unit and water box is 

clogged.

Reasons: 

Low viscosity in liquid Polymer strands

Uneven running of the Cutter Knife

Actions:
 Ensure a uniform viscosity of the Polymer 

 Ensure a uniform running of the Cutter Knife

 Use the Knifes a second time

 improve wear protection of the knife seat

Introduced Improvements programs resulted in:

Maintenance Cost for overhauling U3 Die 

Plate and Cutter Knifes in 2015  : 21.832 €

Increase Uptime in 2015: 71.000 €

Background Analysis

Summary - Action Benefits
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