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Workflow Management,
‘Pull’ Through the Engineering Value Stream

Howard Kinkade, Mgr. Gas Compressor Products Management
Solar Turbines
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SOLAR TURBINES 
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A World Leader in Gas Turbines and Gas Compressors
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A World Leader in Gas Turbines and Gas Compressors

Prudden Aircraft Company, 1927
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A World Leader in Gas Turbines and Gas Compressors

Power 
Generation

Oil & Gas

Applications:
• Power Generation – Industrial, University, Hospital . . .
• Oil & Gas - Transmission
• Oil & Gas - Production



© Copyright 2019, Lean Enterprise Institute, Inc. All rights reserved.

Lean History
Manufacturing 20+ Years

• Lean 6-Sigma – People, Quality, Velocity, Cost (PQVC)

Value Stream Alignment 
PQVC Push to Pull
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Improvements

People: Significant improvements in safety, engagement index 
63% to 92%

Quality: 59% reduction of ‘Cost of Poor Quality’
Velocity: Cycle time reduced >50% (Gas Compressors)

Cost: Inventory turns doubled. . .
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Lean History
Manufacturing 20+ Years
Product Development 10+ years:

Where Did the Time Go? 
Incident / Issue

Identification
+120 Days 

Incident / Issue
Identification
+120 Days 

Investigation / Analysis / Improve
90 Days 

Investigation / Analysis / Improve
90 Days 

Proposal
360 Days 
Proposal
360 Days 

Drawing Release
165 Days 

Drawing Release
165 Days 

Change Implementation
210 Days 

Change Implementation
210 Days Production / Overhaul

Implementation
90 Days 

Production / Overhaul
Implementation

90 Days 

Obeya
Value Stream Mapping

Set Base Engineering

A-3 ‘Thinking’
Front Loading

Improvements

Velocity: +30% reduction in development time
Cost Management: No more ‘Cost Reduction’ programs

Process Improvements across transactional work
Improved problem solving, true root cause

A more rewarding work experience!

Yet . . .
Process improvements slowly regressed.

The waste reduction process couldn’t keep up
with the ‘Waste Factory’.
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The ‘Big Chill’ and the ‘6th Why’

PDCA (Reflection on reflection events)
• ‘Check’ step not sustained

• Didn’t consistently follow standard work
• ‘Waiting’ was always the dominant waste

• Workflow management, ‘Push’

The 6th Why
• Cultural values / Behaviors didn’t support PDCA 

process
• Standard work improvement cycle needed

• More important to say ‘yes’ to work, than manage it
• Workflow Management, transition to ‘Pull’

Nine PDCA Cycles Reviewed
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The ‘Big Chill’ and the ‘6th Why’

Continuous Flow
Of

Value Added
Work

(Right Part,
Right Amount,

Right Time)

Guiding Value
(May not be 

achievable, yet forms 
direction for decisions 

and priority) 

Tools Box:
•Takt Time Planning
•Kanban, Pull System

•PDCA
•Kaizen

•A-3 Problem-Solving
•Fish Bone (Ishikawa diagram)

•5 Whys
•Genchi Genbutsu

(go see)
•Value Stream Mapping

•5S
•VSM’s and VSP’s

•Andon
•Obeya

•Visual Management

Customer Value - Best Product / Services:
(Performance, Quality, Price, Value. . .)

True North
Work to Be Done

Built in Quality
(In Station Quality,

Zero Defects)

Guiding Value
(May not be 

achievable, yet forms 
direction for decisions 

and priority) 

Foundational Principals (Required for Sustainable Continuous Improvement)

Standard Work                       Leveled Work

Adapted From Liker, 
‘Toyota Production System’, 

THE TOYOTA WAY
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Gas Compressor Engineering,
New Leadership Looking for 

Change

Gas Compressors, Cultural Transformation

Gas Compressor Engineering,
Looking for Change

Culture Change

Roles & Responsibilities

Priorities
Communication / Transparency

Wasteful Tasks

Grievances

+ =
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‘True North’ 
• Continuous Flow of Value 

Added Work
• Leveled Work

Continuous Improvement
• Experiment with Kanban

Gas Compressors, Cultural Transformation
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Case Analysis

Meet Frank Frank has created a ‘to do’ list, in order of priority (According to his best judgement):

#1  - Gas Compressor Case Analysis, New Product (4 Tasks: 2 One Week Long, 1 Two Week Long)
#2  – Concept Development, Field Tool Improvement (3 Tasks: 1 Week Long Each)
#3  – Write Impeller Failure Analysis Report (2 Tasks, 1 Week Long Each) 
#1A - Stop Work, Customer Review of Load Analysis (1 Week Task)

Frank 
Starts

Frank Waits for Pressure Requirements 
form Program Team (they’re late!)

Field Tool Imp.

Case Analysis

Load Anal

Frank Gets E-mail from his bosses boss, 
Dan, Customer needs Help NOW!!!

Frank Waits, here we go again, 
Material Data from Materials 

Group is Late

Failure Rpt

Frank can’t believe it (maybe he can), Julie 
wants to know why the Failure Rpt. Isn’t done

Failure Rpt

Field Tool Imp.

Case Analysis

Frank -“Yeah, I got 
something done!”

Got the Material 
Data, Yeah

Finally, I can finish 
my ‘to do’ list

Got Press. Req.

Frank’s Taking 
a vacation

Rework

Marketing Overrides
Pressure Requirements

Frank the Extraordinaire Engineer

Field Tool Imp.

What’s our ‘velocity’?
Load Analysis - 7 Weeks 
Failure Report - 8 Weeks
Case Pressure -10 Weeks
Field Tool - 11 Weeks

“Push and Chase” Mike Fitzpatrick



© Copyright 2019, Lean Enterprise Institute, Inc. All rights reserved.

Frank the Extraordinaire Engineer

Kanban Board
(Pull System)
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Some Kanban Rules:
Prioritize work
Don’t pull in work that you don’t have all the necessary ingredients to complete the assignment
Pull Work in ONLY when you have completed an assignment, consistent with priorities, and within WIP Cap
OK, Sometimes there’s something really important that needs to get done, NOW (Silver Bullet)

How does Frank’s work life change, what happens to velocity?

. . . But, the best part is Frank enjoys work 
much more and doesn’t want to take vacation

What’s our ‘velocity’ now?
Field Tool - 3 vs 11 Weeks 
Load Analysis - 5 vs 7 Weeks
Failure Report - 6 vs 8 Weeks
Case Analysis - 10 vs 10 Weeks

Frank the Extraordinaire Engineer

Case Analysis

Field Tool Imp.

Case Analysis

Load Anal

Falure RptFailure Rpt

Field Tool Imp.

Case AnalysisRework

Field Tool Imp.Field Tool Imp. Field Tool Imp.

Failure Rpt

Load Anal

Falure Rpt

Case Analysis Case Analysis Case Analysis
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What Happens Here?  Start Stop Wastes and Personal Frustration (25% loss for each task!)

Case Analysis

Field Tool

Case Analysis

Load Anal

Field Tool 

Failure RptFailure Rpt

Field Tool

Case AnalysisRework

Frank the Extraordinaire Engineer

Push (including 25% efficiency loss):

Load Analysis – 8.75 Weeks 
Failure Report - 10 Weeks
Case Pressure -12.5 Weeks
Field Tool – 13.75 Weeks

Pull

Load Analysis – 5 Weeks 
Failure Report - 6 Weeks
Case Pressure -10 Weeks

Field Tool – 3 Weeks

Why do we
Push and Chase?



© Copyright 2019, Lean Enterprise Institute, Inc. All rights reserved.

Solar Turbines, Gas Compressor Engineering – Kanban

17

January 2017

January 2019

Humble Beginning (Nov.  2016)
• Kanban Board for each organization
• All work prioritized
• WIP caps set
• Pull criteria set

Current State
• Weekly process reflection events
• Dozens of PDCA improvement cycles
• ‘Standard Work’, sustains improvement cycles
• Process expanding across Solar
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Kanban and Pull Fundamentals

18

Queue, Push
• All Work added (pushed) to queue
• Scope defined, draft 
• Priority scored, preliminary

Ready Queue, Pull Criteria
• Scope finalized, stakeholder 

alignment
• Final prioritization
• All supporting data available

Structural Analysis, Group
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Kanban and Pull Fundamentals

19

WIP, Pull Criteria
• Available capacity, within WIP cap
• Pulled consistent with priority

Continuous Improvement Cycles
• Reflection events

• Single piece flow
• Continuous flow of value added 

work

Ø Problem Statement Clarity Avoids ‘Rework’ 
Cycles

Ø Priority Creates Work Alignment (No more 
Priority Mtgs.) and ‘Waiting’ for Inputs

Ø Having all the Ingredients to do the Work 
Avoids in Process stop / start waste

Ø WIP Caps Avoids / Minimizes Costly Multi-
Tasking (Multitasking is a 25% Efficiency Hit)

Ø Reflection Events Yield Progress Towards ‘True 
North’ Cultural Values

• Single Piece Flow
• Continuous Flow of Value Added Work
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Kanban and Pull, It Works

20

Configuration Management, Cycle Time: Drawing Packet, Exits/Year:

>60% Increase >90% Reduction in Cycle time!
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Kanban and Pull, Implementation Strategy

21

• Start small, Kanban a complete value stream or value stream 
segment

• Confirm leadership support / engagement exists
• Initial foundational ‘rules’

• All work prioritized
• All work managed through Kanban*
• Work pulled to ready queue when inputs available to 

complete task
• Set WIP Caps
• Pull work into WIP according to priorities and within WIP caps
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Kanban and Pull, Implementation Strategy

22

• Initial Foundational ‘Rules’ (Cont.)
• Work stays in process until complete
• Create standard work
• Reflect and improve standard work, continuously 

* . . . Unplanned work greater four hours 



© Copyright 2019, Lean Enterprise Institute, Inc. All rights reserved.

Kanban and Pull, Lessons Learned

23

Problem:
• Process ambiguity 

• Prioritization problems 

• Continuous improvement & problem 
paralysis 

Counter Measure:
Ø KanBan Standard Work
Ø Weekly Process Meetings
Ø Revise Algorithm, Run an experiment, 

Avoid ‘Workarounds’
Ø Allow process changes to evolve into 

process, experiment then standardize
Ø Run fast and small PDCA cycles
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Kanban and Pull, Lessons Learned

24

Problem (cont.):
• Candy and broccoli (i.e. personal 

preference)

• Digital affliction (pixel paralysis)

• Queueing in front of individuals

Counter Measure:
Ø Respect human tendencies, but add 

visibility to ‘work stoppage’

Ø Avoid temptation to go digital, slows 
improvement cycles and learning

Ø Develop employees skills to be able to 
manage people to work rather than 
work to people
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Kanban and Pull, Lessons Learned

25

Time
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‘Pull’ Through the Engineering Value Stream Workflow 
Management

26

Questions and Discussion


