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RESULTS AT A GLANCE

$ Savings
Realized in reduced project lead time due to fewer iterations

46% 
Reduction in verification test failures in Product Line 1

27% 
Reduction in verification test failures in Product Line 2

Sustainment 
Dedicated project teams continue to study and close knowledge gaps, creating limit and 

trade off curves for design standards



The Situation

The client continued their Lean Product Development journey as Argo introduced principle 
of Visible and Re-Usable Knowledge. The client used a traditional, iterative approach to 
‘point-based’ design. When a new opportunity was identified, the development team would 
modify a previous design in an attempt to meet the new set of requirements. As the full 
performance envelope of each design was not known, each new development required 
undertaking the the entire development process to ensure the new design functioned at the 
new point. Visible and Re-Usable Knowledge tests to find LIMITS, allowing knowingly 
designing within the limits while understanding the physics and economics constraints of a 
design. Eliminating the “try something” to see how it works mentality.

The Key Benefits of Visible and Re-Usable knowledge are:
• Deeper technical expertise

o Acquired more quickly
o Shared across projects

• Efficient understanding of design space – know the limits
o Better Designs, Delivered Faster, Predictably
o More Reliable

• More Economical Designs
o Optimized for cost, quality, and performance

Argo’s Actions

The prime candidates for pilot projects were identified together with the client. This began 
with a pareto analysis of Verification test failures to highlight what needed to be learned. A 
systematic approach was applied to identify the design parameters in relationship to the 
customer needs and wants. ‘Knowledge owners’ were created to drive the learning and 
understanding of the design limits. This replaced the historic development process 
consisting of many iterations of design-build-test-failure iteration loops. Now each learning 
iteration was planned with specific criteria for discovery necessary to build on the 
knowledge base, shared from project to project, with each design drawing on knowledge 
created by the previous project and contributing knowledge to the next project.

Create Visible and Re-Usable Knowledge
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B. Draw a picture
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Fill Strength vs. Cure Time 20:1 Sand 70% Wt PSI

25:1 Sand 70% Wt PSI

30:1 Sand 70% Wt

20:1 Sand 60% Wt PSI

25:1 Sand 60% Wt PSI
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10:1 Sand 65% solid (Slag)

10:1 Sand 65% solid (FLOCC)

15:1 Sand 65% solid (Slag)
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VBM FSR Limit Based on Block 745 at T1
Fill composition:
50:50 Fly Ash & Type 10 Cement
130 µm D50 particle size
30:1 sand 60% solid 
10.5% Sand Dilution after 1 year cure 

Based on studies, calculations, and extrapolation

Safety Factor

Do It Again



Two key product lines were selected for an initial 
study. Each study began with a causal diagram 
developed in conjunction with the knowledge 
owners (the client Subject Matter Experts - SMEs) 
to identify knowledge gaps. The Causal Diagram 
depicted an exhaustive list of potential areas of 
study and several of the most significant 
knowledge gaps were selected to study based on 
their impact on first time pass at verification 
testing. Additionally, the studies drove the 
organization to integrate materials and simulations 
research resources which had been underutilized 
to help close the knowledge gaps.

Results

The client gained new insights in 2 key product lines that have helped them update their 
design standards, reduce time to market, and become more predictable by reducing their 
test failures by 46% and 27% respectively for each product line because they were knowingly 
able to design within limits. The many proprietary limit and trade off curves they have 
created serve as their knowledge base for future design work.  The client continues with 
dedicated teams re-analyzing failure mode pareto diagrams determining the next areas of 
study as they continue their never-ending journey to excellence with Lean Product 
Development.

Causal
Diagrams



Wellbore Packer Example

A study of test results indicated that the leading failure mode for wellbore packers was 
extrusion of the rubber sealing element into the annulus between the packer assembly and 
the wellbore wall.  As the packer is deployed and the rubber element expands, metal backup 
shoes are designed to move and expand bridging the annulus gap.  Failure to properly deploy 
the backup shoes allows the rubber to extrude into the gap which directly leads to the failure 
of the packer to seal. 

Wellbore Wall

Production tube Wall

Rubber Packer 
Element

Backup Shoe
The team set out to study the impact of different 
geometric parameters of the shoe and interfaces 
on the Setting Force (Increase/decrease) and to 
determine the dominant geometric parameters 
affecting setting force.

Through empirical analysis correlated 
with physical experimentation, the team 
was able to understand previously 
unknown dynamics in how the shoe 
rotates and deforms.  We learned the 
critical geometric features and their 
limits.
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of the consultant-client relationship. We are 
hands-on consultants who deliver real results 

and no excuses.

Argo Consulting | 312.988.9220 | 
argoconsulting.com
© Copyright 2020

About the Authors

GREG ESPER, P.E. is Director of Product Innovation and Value Management at Argo. He 
has responsibility to deliver sustainable results with clients through team engagement. 
Greg has more than 35 years of experience in Mechanical Product and Manufacturing 
Engineering and Management and has spent 17 years advising and assisting global 
clients with Lean New Product Development and Manufacturing Excellence. 
g.esper@argoconsulting.com

DANTAR OOSTERWAL, Senior Vice President & Partner, is Argo’s Lean Innovation & 
Product Development Practice Leader. He is highly regarded as a global thought-leader 
in Lean Innovation & Product Development systems. d.Oosterwal@argoconsulting.com

ANDREAS DÖRKEN, Senior Vice President & Partner, is Argo’s Head of Operations 
Europe and Co-Head of the Product Innovation & Value Management practice. He has 
over 25 years of experience working in industrial firms and consulting. 
a.doerken@argoconsulting.com

Download the Full White Paper

http://www.argoconsulting.com/
mailto:g.esper@argoconsulting.com
mailto:d.Oosterwal@argoconsulting.com
mailto:a.doerken@argoconsulting.com
https://www.argoconsulting.com/wp-content/uploads/2020/08/Learnings-from-a-Five-Year-Partnership-With-One-of-the-World%E2%80%99s-Largest-Providers-of-Oil-Gas-Products-to-the-Energy-Industry.pdf

