
Naval ShipyardNaval Shipyard
Project ManagementProject Management

Lean Transformation InitiativeLean Transformation Initiative

Mike BoisseauMike Boisseau
NAVSEA 04XNAVSEA 04XNAVSEA 04XNAVSEA 04X

Director, NSSG/NPMTDirector, NSSG/NPMT
John.Boisseau@navy.milJohn.Boisseau@navy.mil

NSRP JOINT PANEL MEETING APRIL 2008 1

@ y@ y
757757--396396--1978 (O) 7571978 (O) 757--373373--3994 (C)3994 (C)

Approved: ____________________



Current Naval Shipyard EnvironmentCurrent Naval Shipyard Environment
Why Change?Why Change?Why Change?Why Change?
 Uncertainty & Variability Exists

 Complex System of Trade Processes, Support Code Relationships, IT Tools, and 
Conflicting PrioritiesConflicting Priorities
 AWP/SWLIN Scope Changes
 Emergent/New activities
 Schedule Conflicts

Diff Skill L l Different Skill Levels
 Project Management done differently across Shipyards

 Murphy’s Law
 Resources LimitedResources Limited

 Right People with Right Skills & Right Experiences 
 Subordinate all actions to keeping resources busy. 
 Have enough activities open at all times so that resources do not run out of work

 Aggressive Schedules
 Cost, Schedule, & Quality Commitments are Essential

 True Transformation (25-40%) Required Vice Tweaking (5-10%)
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Must Get More Activities Done with Less People in Must Get More Activities Done with Less People in 
Less TimeLess Time



End in MindEnd in Mind

The Goal
 All Availabilities On or Ahead of Schedule
 All Availabilities 25% Less Cost
 All Availabilities OT at 5-10% Levels

The FocusThe Focus
NonNon--Stop Execution of the Critical Chain in Stop Execution of the Critical Chain in 
support of the Mechanic on the Jobsitesupport of the Mechanic on the Jobsite

True Transformation is Required Vice Tweaking
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How To Effect The ChangeHow To Effect The Change??
Lean BasicsLean BasicsLean BasicsLean Basics
 Specify “Value” from the Customers’ Perspective
 Map and Analyze the “Value Stream”
 End to end and across Organizational Boundaries End to end and across Organizational Boundaries

 Make the Value Stream “Flow”
 Single Piece Flow/No batches or piles
 Non Stop Flow/No stops or back ups Non-Stop Flow/No stops or back-ups
 Low WIP, No Multi-Tasking
 Visual Controls

R id P bl R l ti (A d ) Rapid Problem Resolution (Andon)
 Finish What You Start!

 Enable the Customer to “Pull” Value from the Value Stream
 Eliminate wastes
 Seek Perfection!!

“Lean” is a system of principles and practices to reduce “Lean” is a system of principles and practices to reduce 
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cost by eliminating waste and all noncost by eliminating waste and all non--value added value added 

activitiesactivities



How To Effect The ChangeHow To Effect The Change??

The The Critical ChainCritical Chain (red boxes)(red boxes) is the Critical Path taking into is the Critical Path taking into 
consideration resource (labor and nonconsideration resource (labor and non--labor) limitations.labor) limitations.

Any slippage of activities on the Any slippage of activities on the Critical ChainCritical Chain will negatively impact will negatively impact 
the Key Event and possibly the completion of the Project.the Key Event and possibly the completion of the Project.

CU02 CU03 Resource Constraint added

UD00UD01CU04 CU05CU01

CU02 CU03

Test

CU06 CU07
UD02

5NSRP JOINT PANEL MEETING APRIL 2008



How To Effect The ChangeHow To Effect The Change??
Theory of Constraints (TOC) BasicsTheory of Constraints (TOC) BasicsTheory of Constraints (TOC) BasicsTheory of Constraints (TOC) Basics
Define The Goal
Five Focusing Steps
1. Identify the System Constraint1. Identify the System Constraint

 For NSYs, the System Constraint is the Critical Chain for the Availability
2. Exploit the System Constraint

 Aggressive durations with buffers for uncertainty and variability
 Parkinson’s Law & Student Syndrome

3. Subordinate Everything Else to the System Constraint
 The Focus: Non-Stop Execution of the Critical Chain in Support of the 

Mechanic on the Jobsite
 Never let the Critical Chain slow down or stop!!
 Low WIP, No Multi-Tasking
 Whole Team/Shipyard Focus (People, Paper, Parts, Tools, etc.)

4 Elevate the System Constraint4. Elevate the System Constraint
 Increase Capacity & Focus Applied to the Critical Chain

5. Go back to Step 1
 Update & Monitor Daily for New Constraints to the Critical Chain
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Project Management DeliverablesProject Management Deliverables
 Lean Release 2.0Lean Release 2.0

 NAVSEA 04 Lean Release Letter (04X/245) dtd 11 September 2006 
directed:
 Execution Priorities (Prioritization): Execution WBS, Anticipated New Work, 

NMS Release 10 4 2 Network Validation Resource Constrained SchedulesNMS Release 10.4.2, Network Validation,  Resource Constrained Schedules 
(RCS) @ A-2, Daily Priority List (DPL), Short Range View (SRV), Event 
Readiness View (ERV).

 Execution Support (Job Readiness): Package and release activities in 
accordance with the DPLaccordance with the DPL. 

 Execution (WIPCON): Control Work in Process in accordance with the DPL.
 Resource Allocation (Resource Allocation): Allocate resources in accordance 

with Priorities.
E ti S t (A d ) R l bl i d ith th DPL d Execution Support (Andon): Resolve problems in accordance with the DPL and 
utilize Andon. 

 Execution (Overtime Allocation): Allocate overtime in accordance with 
Priorities. 

 Lean Release 3.0Lean Release 3.0
 NAVSEA 04 Lean Release Letter (04X/145) dtd 02 July 2007 directed:

 Web AIM DPL across Projects within a Shipyard
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Web AIM DPL across Projects within a Shipyard
 PSS Prioritized Resource Histograms for Total Shipyard, by 

Project, by Shop, etc. Visible & Accessible in WebAIM



USS JOHN C. STENNIS Resource Comparison Total ProjectUSS JOHN C. STENNIS Resource Comparison Total Project
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USS JOHN C. STENNIS Key Event/Milestone PerformanceUSS JOHN C. STENNIS Key Event/Milestone Performance
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USS JOHN C. STENNIS Total Project WIPUSS JOHN C. STENNIS Total Project WIP
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USS JOHN C. STENNIS Average WIP/SupervisorUSS JOHN C. STENNIS Average WIP/Supervisor
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USS JOHN C. STENNIS Supervisor WIPUSS JOHN C. STENNIS Supervisor WIP
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USS JOHN C. STENNIS ZM WIPUSS JOHN C. STENNIS ZM WIP
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USS JOHN C. STENNIS ThroughputUSS JOHN C. STENNIS Throughput
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USS JOHN C. STENNIS Cycle TimeUSS JOHN C. STENNIS Cycle Time
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 Focus on “Non Stop Execution of the Critical Chain”!

Lean Release 2.0/3.0 SummaryLean Release 2.0/3.0 Summary

 Focus on Non-Stop Execution of the Critical Chain !
 Develop Your Plan the Way You Plan to Execute the 

Work!
K th DPL A t & U t D t (Wh Will it Fi i h)! Keep the DPL Accurate & Up-to-Date (When Will it Finish)!

 Claim Actual Start Dates DAILY!
 Input RDU for WKG activities on the DPL DAILY (NOT PC in 

SUPDESK & NOT THE MONEY!)!SUPDESK, & NOT THE MONEY!)!
 Claim Actual Finish Dates DAILY!
 Certify the activities DAILY!
 Finish What you Start!!
 Keep WIP Low!!
 Resolve Problems Quickly!!
 Keep Manning Lean!!
 Keep Overtime Low!!
 BEAT THE KEY EVENT DATES!
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Execute the Plan! Meet the Goal!!Execute the Plan! Meet the Goal!!



Summary and ConclusionSummary and Conclusion
 Lean & TOC/CCPM can dramatically Lean & TOC/CCPM can dramatically...
 Improve Ship Delivery Date Reliability
 Shorten Overall Ship Schedule Durations Shorten Overall Ship Schedule Durations
 Provide “Early Warning” of Threats to Ship Delivery
 Enable Earlier Less Drastic Crisis Oriented Responses Enable Earlier, Less Drastic Crisis-Oriented Responses
 Increase Throughput & Reduce Cycle Times
 Reduce Rework / Improve Quality Reduce Rework / Improve Quality
 Reduce Costs
 Reduce OvertimeReduce Overtime

In other words… BETTER CONTROL, LESS CHAOS!
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But, It Takes a Willingness to Dramatically Change Our 
Behaviors.  Are We Willing?



Execution PrioritiesExecution Priorities
Step 3: Subordinate to the Critical Chain:
 Prioritization within a Project
 Uses Project Sequencing and Scheduling (PSS) software

p

 Key Event penetration is analyzed on a copy schedule with 
“Non-Held” constraints released to determine Color

 The system will assign color based on the copied The system will assign color based on the copied 
network’s released float.
 RED RED –– ACTIVITIES penetrating 10 days or less to a KEY ACTIVITIES penetrating 10 days or less to a KEY 

EVENTEVENTEVENTEVENT
 YELLOW YELLOW –– ACTIVITIES between 11 and 30 days to a KEY ACTIVITIES between 11 and 30 days to a KEY 

EVENTEVENT
 GREEN GREEN –– ACTIVITIES with more than 30 days to a KEY ACTIVITIES with more than 30 days to a KEY 

EVENTEVENT
 BLUEBLUE Level of Effort ACTIVITIESLevel of Effort ACTIVITIES
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 BLUE BLUE –– Level of Effort ACTIVITIESLevel of Effort ACTIVITIES



What To Change To What To Change To –– Execution PrioritiesExecution Priorities
Step 3: Subordinate to the Critical Chain:
 Prioritization across Projects within a Shipyard

 Project Priorities are determined as stated previously

p

 Projects are ranked by Operations Officer (Code 300)
 Shipyard Priority Numbers are assigned back to Project master 

schedules based on combination of Project Priority and the integrated j y g
Shipyard impact on completion and ability to work now

1. Least Float
2. Earliest Start2. Earliest Start
3. Highest Ranked Project

Web AIM DefaultWeb AIM Default 
Screen lists the 
TOP TEN SY 
Priorities
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Execution PrioritiesExecution Priorities--Project RankingProject Ranking

DPL How to determine Shipyard Priorities
Step 3: Subordinate to the Critical Chain:

DPL – How to determine Shipyard Priorities
•Shipyard Operations Officers manually select availability Priority
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Default ScreenDefault Screen
Step 3: Subordinate to the Critical Chain:

Default Screen is the FIRST SCREEN
that EVERYONE who logs in will seethat EVERYONE who logs in will see

Default Screen lists the TOP TEN SY Priorities
and the TOP TEN Stopped Activities
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SY DPL SY DPL –– All Prioritized ProjectsAll Prioritized Projects
Step 3: Subordinate to the Critical Chain:

R

Highest

R

Highest 
Priority 
Working Job 
in the 
Shipyard
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Shipyard



Project DPL Project DPL –– USS ALASKAUSS ALASKA
Step 3: Subordinate to the Critical Chain:

R
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Role Based DPL Role Based DPL –– C130C130

 Code 130 can find DPL for all C133 work
Step 3: Subordinate to the Critical Chain:
 Code 130 can find DPL for all C133 work
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Wh t T Ch T ?Wh t T Ch T ?

Execution Execution –– Resource AllocationResource Allocation

What To Change To?What To Change To?
Step 3:Step 3: SubordinateSubordinate to the Critical Chainto the Critical Chain
 Execution Priorities (RR & & BB//YY//GG) determine Resource Allocation

 Low Churn
 Multi-Pass Resource Allocation Process

 1st Pass:  100% of the Most Penetrating Paths/Chains & 
Production Level of Effort work ((Red Red & Production Blue) on all Production Blue) on all 
Projects Projects in Ranking Orderin Ranking Order

 2nd Pass: 100% of the Less Penetrating Paths/Chains ((Yellow Yellow ) ) g (( ))
on all Projects on all Projects in Ranking Orderin Ranking Order

 3rd Pass:  Non-Penetrating Paths/Chains ((GreenGreen),), Limit Overall 
Project Manning to 80% of Total Project BQWS on all Projects on all Projects in in j g % j Q jj
Ranking OrderRanking Order

 Controls Costs
 Controls WIP Must Keep Networks UpMust Keep Networks Up--ToTo--DateDate
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 Finishes Quicker
Must Keep Networks UpMust Keep Networks Up ToTo Date Date 

Daily!Daily!



Resource Allocation Resource Allocation –– Total Shipyard ResourcesTotal Shipyard Resources
Step 3:Step 3: SubordinateSubordinate to the Critical Chainto the Critical Chain
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Resource AllocationResource Allocation–– Project Resources Project Resources 
How To Validate Change?How To Validate Change?
Step 3:Step 3: SubordinateSubordinate to the Critical Chainto the Critical Chain
Resource Allocation Metrics (Typical)
Step 3:Step 3: SubordinateSubordinate to the Critical Chainto the Critical Chain
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Resource Allocation Resource Allocation –– Shop/Code ResourcesShop/Code Resources
Step 3:Step 3: SubordinateSubordinate to the Critical Chainto the Critical Chain
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What To Change To?What To Change To?
Execution Execution –– Overtime AllocationOvertime Allocation

What To Change To?What To Change To?
Step 4:Step 4: ElevateElevate the Critical Chainthe Critical Chain
 Execution Priorities (RR && BB//YY//GG) determine Overtime Execution Priorities (RR & & BB//YY//GG) determine Overtime 

Allocation
 Multi-Pass Overtime Allocation ProcessMulti Pass Overtime Allocation Process
1st Pass: RedRed & supporting BlueBlue (Most Penetrating 
Paths/Chains) ONLY!)
2nd Pass: Strategic in Very Rare Cases Only (Don’t Do It!)
 Very Limited Specialty Skills
 Achieve Strategic Key Events or Milestones Related to Other Project 

Goals
 Do Not Waste OT/Costs on Jobs Not Impacting the
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Do Not Waste OT/Costs on Jobs Not Impacting the 
Critical Chain Must Keep Networks UpMust Keep Networks Up--ToTo--Date Date 

Daily!Daily!



Execution Execution –– Overtime AllocationOvertime Allocation
Step 4:Step 4: ElevateElevate the Critical Chainthe Critical Chain

1200

Overtime Allocation Metrics (Typical)
How To Validate Change?How To Validate Change?
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1

Overtime 2006



Execution Execution –– WIPCONWIPCON
What To Change To?What To Change To?

WIP - The Total Number of Task Packages that Have an Actual Start 
Date Claimed in the Daily Priority List (DPL) and are Not Certified

gg
Step 3: Subordinate to the Critical Chain

 WIP levels will be monitored through a 
WIP index (TGIs/Supervisor) with the 
following indicator levels:

Date Claimed in the Daily Priority List (DPL) and are Not Certified.

following indicator levels:
 < 5  yellowyellow
 5 - 10 greengreen
 > 10 - 15  yellowyellow
 > 15 redred

 Zone Managers WIP levels ~ 50
 Project WIP levels ~ # Mechanics
 Provides Trigger for Project Team 

Investigation and Corrective ActionInvestigation and Corrective Action
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Supervisors WIPCON Queue (PHNS & IMF)
Execution Execution –– WIPCONWIPCON
Supervisors WIPCON Queue (PHNS & IMF)
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Execution Execution –– Update ScheduleUpdate Schedule

Step 5: Go Back to Step 1:Step 5: Go Back to Step 1:
 Keep information about task current with Daily Updates 

 Claim Actual Start Dates Daily

 Claim Accurate Remaining Duration Daily

 Update Work Stoppages Daily Update Work Stoppages Daily

 Claim Actual Finish Dates Dailyy

 Eliminate Obstacles Daily
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Execution Execution –– Update ScheduleUpdate Schedule
Step 5: Go Back to Step 1:Step 5: Go Back to Step 1:
 Why are Daily Updates Important?
 The Network is only as accurate as the Supervisor’s 

U d tUpdates.
 Claiming Actual Start Dates, RDU, and Actual Finish 

Dates Determines:
 Critical Chain Length
 Impacts to Key Events
 Priorities

Reso rce Demand Resource Demand
 Earned Value Metrics

 Weekly updates are not good enough
 The schedule is only as up-to-date as your job status
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Execution Support Execution Support –– AndonAndon
What to Change to?What to Change to?gg
Step 3:Step 3: SubordinateSubordinate to the Critical Chain & to the Critical Chain & Step 4:Step 4: ElevateElevate the Critical Chainthe Critical Chain
 Toyota Assembly Plants
 Mechanics are SurgeonsMechanics are Surgeons
 The Andon Signal serves to notify appropriate authorities 

when and where disruptions are occurring with the expectation 
th t th th iti ill i kl t th t dthat the authorities will quickly move to that area and 
resolve the problem.

 What does ‘authorities’ mean? Andon refers to a 
ti bl  i l h   Supervisor

 ZM
 Engineering

J b R di

noticeable signal when 
production operations are

interrupted
 Job Readiness
 Other Support personnel that can get the job back on track quickly

 What does ‘signal’ mean?
Ph ll t th iti f t t i ll l d
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 Phone calls to authorities from strategically placed 
shipboard phones with phone number placards



Execution Support Execution Support –– AndonAndon
What to Change to?What to Change to?

Step 3:Step 3: SubordinateSubordinate to the Critical Chain & to the Critical Chain & Step 4:Step 4: ElevateElevate the Critical Chainthe Critical Chain

 Collocate Supervisors and Engineering personnel as close to the Collocate Supervisors and Engineering personnel as close to the 
Jobsites as possible

 Every effort is made to keep activities working without opening additional 
jobs

 For all problems that the Supervisors receive from mechanics, Supervisors 
will go to the Jobsite to resolve Mechanic will remain on Jobsite untilwill go to the Jobsite to resolve.  Mechanic will remain on Jobsite until 
problem is resolved or be reassigned.

 Problems are always resolved in DPL Priority Number Order

 Deficiency Forms will be generated only when necessary and by 
Engineering rather than Mechanics
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NonNon--Stop Execution of the Critical Chain in Stop Execution of the Critical Chain in 
Support of the Mechanic at the Jobsite!Support of the Mechanic at the Jobsite!


