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e Solar’s History

* Design / Development Challenge

* Rapid Expansion of Lean Experiments

* The ‘Big Chill’ and the ‘6" Why’

* Cultural Revelation & Organizational Evolution
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* 1927 - Prudden-San Diego Airplane Company
* 1929 - Solar Aircraft Company, Component Mfg.
* 1940s - Jet Engine Afterburners and Small Gas Turbines

* 1950s - Aerospace and Shipboard Power Generation
* 1960s - Centrifugal Compressors and Gas Turbines
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Today - World’s Largest Manufacturer of Industrial Gas Turbines (1 to 22 Mw)

Over 15,000 Gas Turbines and Over 6,000 Gas Compressors Sold
Serve Power Generation and O&G Markets

Installations in over 100 Countries
Global Workforce ~ 7,000 Employees
65 Sales & Service Locations

Subsidiary of Caterpillar Inc. Since 1981

© Copyright 2018, Lean Enterprise Institute, Inc. All rights reserved.



* 2008 — Competition Introduces New Turbine, With Competitive Performance
* Marketing / Sales — We Need a Product Performance Uprate, NOW!

* Director of Turbine Product Development, “Where to Start™?

Lean Product and
Process Development

Continue Phase Experiment with
Gate NPI Process Lean Product and
Process Development

© Copyright 2018, Lean Enterprise Institute, Inc. All rights reserved.



* LPPD - First Experiment, VSM
« Reflect on Recent Program
 |dentify ‘Pain’ (Waste)
« Develop Your Next Experiment
* Improvement Cycle
« Scope Creep — ‘Concept Paper’
« Batching — Workflow Management
« Communication — Obeya, Front Load
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* Obeya
« Visible Accountabilities, Plans, Progress, Problems
« Every Organization Represented and Engaged
* Front Loading

* Workflow Management

« Synchronized Flow - Engineering, Supplier, Tooling,
anufacturing . . . Test
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LPPD Benefits (Survey):

Improved Communication, 96% of Respondents
Improved Accountability, 82%

Improved Ability to Meet Deliverables, 74%
Improved Meeting Productivity, 73%

Improved Collaboration, 91%

“When people are meeting frequently in the Obeya, it helps
them all stay on the same page and see the bigger picture of
how their work fits in”

“Accountability by individual / department with forced cross-
communication”

“ .. it creates more work, but more useful work. Nothing beats
strategic communication. . .”

“Creates multi-disciplinary environment to discuss cross-function
plans and problems”

“Peer pressure of having data visible to all”
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Expanding Our Experiments
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Value Stream Mapping, VOC

Early Engagement of Expertise
Kanban, Pull
Process Improvements, Capture

C>—> Expanded Accountabilities
C)—»Suppliers Engaged (‘In-House’)

Obeya
Set-Based Engineering, A-3’s



Rapid Expansion of Lean Experiments

Caterpillar Solar — Turbine Development Team Solar (Switzerland), Product Support

Obeya

Usage Began to Expand
Expanded Content and Effectiveness

Yet, For Every Successful Obeya More than Four Failed!
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Rapid Expansion of Lean Experiments

* Kanban
« Leveled Work in the Office — Engineering
* Queues, Ready Queues, Pull Signal, WIP Cap’s

Kanban

Large Workflow Improvements

Change Workflow Environment from ‘Push and Chase’ to Flow

Yet, for Every Successful Kanban, 20 failed!

Improved Work Alignment Velocity Gains (100%)
Improved Velocity Reduced Drawing Errors
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Rapid Expansion of Lean Experiments

* A-3, Problem-Solving

° Effec-l-i\ln .
e Tool ! A-3, Problem-Solving

DAant NAlieAa NrAahicie? TAAI

A-3 Methods Used to Solve Difficult and Complex Problems
Extensive Training, 100+ Engineers

Yet, Old Problem-Solving Values Began to Prevail,
A-3’s Faded Away
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Flavor of the Month
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* Why Weren’t These Gains and Process Improvements — ‘Sticking’
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The ‘Big Chill’ and the ‘6" Why’
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The ‘Big Chill’ and the ‘6" Why’

r Customer
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Solar Has Great Values and an Incredible Focus on Our
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Culi - . - S -

Gas Compressor Business

Competitive Landscape Changing

New Director’s Imperative — Accelerate the Rate of Innovation
Where to Start? [

Lean Product and
Process Development

]
Solar Gas Turbine  Solar Gas Compressor

Gas Compressor Test Facility
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Cultural Lean Vision Declaration

“We Develop our People to Tirelessly
Confront and Solve problems with the
Following Thinking and Behaviors”

Attention to our Pain (Waste) _——

Cultural Values /

Improvement Kata /
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Cultural Lean Vision Declaration



Cultural Revelation and Organizational Evolution
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Cultural Revelation and Organizational Evolution
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Cultural Revelation and Organizational Evolution

* (Continuous
o Culture

* Valu

« Valu

« Capt
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Cultural Revelation and Organizational Evolution

* Leveled
. ‘Pull
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Gas Compressor’s Workflow Management, Jan 2017

Gas Compressor’s Workflow Management, June 2018
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Cultural Revelation and Organizational Evolution
* When | get

Respectful

* Focus o Yet, Passionately Persistent
Head ‘N

Reflect
Repeat
...and |
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Questions
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