DoD Lean Report

To Congressional Defense Committees

Appendix C. Navy

I.  Background

In the 1999 – 2004 timeframe, the Department of the Navy (DoN) Commands, acting independently, undertook pilot-type endeavors to experiment with Lean and other management tools such as Six Sigma and Theory of Constraints to reduce the cost of doing business, reduce cycle time, and improve customer satisfaction.  Several different approaches were introduced and implemented, such as:

Naval Aviation Enterprise (NAE) AIRSpeed:  The NAE has a continuous improvement initiative called AirSpeed. NAE AirSpeed is using Lean management tools along with the management tools of Six Sigma and Theory of Constraints (TOC) to meet its goal of providing Aircraft Ready for Tasking (RFT) at reduced cost for today, tomorrow and in the future. Examples of how Lean and these other management tools have been used to support this goal include the following:

· Industry Lean: On the F/A-18 E/F, Lean was implemented primarily in the assembly areas, at Boeing and with Boeing major subcontractors: Lean techniques were also used to reduce the cycle time of development from concept development to first flight taking only 27 months. Lean also enabled Boeing to build the F/A-18 E/F at far less cost than originally predicted for a first line aircraft of this complexity and capability.

· Depot AIRSpeed: Started in 1999. The initiative has generated numerous improvements by using Theory of Constraints, Lean and Six Sigma management tools.  Improvements included reducing Aircraft Turnaround Time (TAT) and reducing Work In Progress (WIP).  This resulted in reducing the number of aircraft down for maintenance and increasing the number of RFT aircraft for the fleet. A formal program was established in April 2003 across all three aviation depots. To date, Depot AIRSpeed has resulted in accelerated production of one squadron of H-46s (12 aircraft) at NAVAIR Cherry Point, two squadrons of EA-6Bs (9 aircraft) at NAVAIR Jacksonville and reduction in WIP of 12 aircraft (over one squadron) of F/A-18s at NAVAIR North Island.  These WIP reductions have significantly increased the number of RFT aircraft available to the Fleet Commanders. Selected Depot Results are detailed as follows: 

· F/A-18 Aircraft Program Results:

· 80% of FY-2005 completions have met or under negotiated TAT.

· TAT down from192 days to 136 days, a reduction of approximately 30% and on target for 120 days in FY-2006.

· H-1 Aircraft Program Results:

· 83% of FY-2005 completions have met or are under negotiated TAT Completions are averaging 14 days ahead of evaluated TAT.

· H-53 Aircraft Program Results:

· Current TATs represents a 26% improvement over FY-1999 performance, while meeting increased war surge workload and increased average repair hours due to damage caused by accelerated deterioration in the OIF environment.

· Completions are averaging 14 days ahead of evaluated TAT and 25 days ahead of negotiated TAT 

· EA-6B Aircraft Results:
· Reduced TAT from a FY-2003 average of 594 days down to a current 405 days, a 32% reduction.

· From November 2003 to November 2004, the quantity of EA-6Bs in work was reduced from 19 to10.

· T64/T58 Engine Program Results:

· T64-416 overhaul TATs have been reduced by 19 days.

· T64-416A Results: Overhaul TATs have been reduced by 13 days.

· T58GE16A Major Repair Conversion TATs improved by 28%.

· F404/F414 Engine Results:

· F414 engine TAT from a FY-2003 average of 65 days to a current 30 days, a 54% reduction.

· F404 module TAT from a FY-2003 high of 78 days to a current 17 days, a 78% reduction.

· J52/T34 Engine Results:

· Reduced the engine bare firewall time by 50%.

· NAVAIR Depot North Island Component Results:

· Improved average component TAT from 50 days in September 2004 to less than 35 days, a 30% reduction in 3 months.

· Reduced G-Condition (Material Delay Status) components from 2105 in September 2003 to 501 in December 2004, a 76 % reduction.

Depot AIRSpeed’s goal is to deploy across all product lines by the end of FY-06. 

· Enterprise AIRSpeed: Started in 2003, the intent of this initiative is to improve production processes and material management in organizational, intermediate, and depot maintenance in order to support RFT aircraft in a cost-wise readiness manner.  This initiative uses Theory of Constraints as the overall management philosophy and incorporates the management tools of Lean and Six Sigma.  This initiative has resulted in documented reductions in TAT, WIP, and manpower to perform aircraft maintenance functions and has significantly contributed to the goal of providing aircraft RFT.  Listed below are some examples of TAT, manpower, and WIP reductions:
· NAS Lemoore:
· Radar Shop repair processing time decreased from 14 days to 2 days.
· NAS Oceana: 
· Missile rail TAT cut from 4.7 hours to 1 hour.
· Technicians required for this requirement reduced from 4 to 3.
· NAVAIR North Island:
· Life preserver WIP cut from average of 100 items to 42 items.
· TAT reduced from 39 hours to 16 hours. Technicians required for this work reduced from 6 to 3. 
· Aircraft brake WIP cut from 5 to 3.  Distance traveled cut from 4620 feet to 1615 feet.  Technicians required cut from 3.5 to 2.
· NAVAIR Depot Cherry Point:
· TAT decreased 59% (225 days to 132 days) on H-46 line
· NAVAIR AIRSpeed:  Started in 2004, NAVAIR AIRSpeed uses Lean Six Sigma as its principal management philosophy to reduce the cost of doing business and to improve productivity of its acquisition processes. NAVAIR AIRSpeed addresses process improvement in the non-production, technical and administrative functions associated with the acquisition process. Senior NAVAIR leadership was indoctrinated on the NAVAIR AIRSpeed philosophy, strategy and tools in 2004.

NAVSEA Command: The Naval Sea Systems Command (NAVSEA) consists of a Headquarters organization at the Washington Navy Yard and a variety of technical and industrial organizations located throughout the country. The Command's major organizations outside of the headquarters generally are grouped into two technical Warfare Centers (Surface and Undersea), an ordnance center, the four public Naval Shipyards, and the Supervisors of Shipbuilding, Conversion and Repair (SUPSHIPs) that oversee the Command's contracted new ship construction and in-service ship repair efforts.  NAVSEA has a history of continuous process improvement composed of programs and initiatives such as Total Quality Leadership (TQL), Business Process Reengineering (BPR), and Malcolm Baldridge National Quality Award assessments.  Many of these past efforts have been consistent with Lean principles and strategies.   Over the last two years, NAVSEA has had a more focused effort on transforming to become more efficient and effective to support Navy goals and objectives of Sea Power 21, Sea Enterprise, the Fleet Response Plan, Intelligent Targets, and winning the Global War on Terrorism.  This transformation has been implemented in phases.  The first four phases of NAVSEA’s Transformation have focused on Headquarters / PEO Alignment, Technical Authority, Shipyard and Warfare Centers, Business Operations and Processes, and Workforce Alignment.  These efforts have achieved remarkable results and created a culture ready to move to the next level.  The focus of Phase 5 of NAVSEA’s Transformation Plan, launched in July 2004, is “Implement Lean Principles” in a systematic, disciplined, aligned standard approach across the entire Command and NAVSEA’s affiliated Program Executive Offices (PEOs).

· Lean at Naval Shipyards. The Naval Shipyards have a long standing culture of continuous improvement.  The focused application of Lean manufacturing tools, Six Sigma, Theory of Constraints, and other process improvement techniques started in the four Naval Shipyards in early 2000.  The Naval Shipyards, consisting of a workforce of approximately 25,000 people, are maturing their implementation and standardization of these Lean practices.  While they have differing numbers of people trained and involved, all four shipyards are performing Value Stream Analyses and Rapid Improvement Events in a number of process areas.  At the end of calendar year 2004 over 3,800 employees had completed fundamental training in Lean, more than 2,000 employees had participated in a Lean event, over 200 lean events had been completed, and 80 Black Belts completed training.  These Lean Transformation Initiatives continue to improve industrial processes, infrastructure, organization, and other systems to achieve efficiency and effectiveness while preserving fundamental values of quality, safety, and customer satisfaction.  At the very core and foundation of the One Shipyard enterprise is the systematic elimination of waste and non-value-added activities from everyday work processes.  Selected results to date from these efforts at the Naval Shipyards are detailed as follows:

· Improved engineering and planning performance at Puget Sound Naval Shipyard and Intermediated Maintenance Facility results:

· Reduced Technical Work Document (TWD) development time from 50 days per TWD to 12.4 days per TWD (75% flow time reduction).

· Improved TWD productivity from 2.25 mandays per TWD to 1.48 mandays per TWD (34% productivity improvement).

· Reduced Job Material List (JML) development time from 8 days per JML to 4.5 hours per JML (92% flow time reduction).

· Improved JML productivity from 0.9 mandays per JML to 0.5 mandays per JML (44% productivity improvement).

· One of the Lean Improvement Workshops at Norfolk Naval Shipyard in the cleanliness plug manufacturing and assembly area produced the following results:

· Improved productivity demonstrated by accomplishing the same work with 38% fewer mandays.

· A reduction in product travel distance of 68%.

· Reduced people travel distances by 81%.

· Total overall cost avoidances of $103,726.00 in the first year

· The automated dispensing initiative at Portsmouth Naval Shipyard (PNS) made materials and certain tools available at point of use locations through automated machines stocked directly by the supplier resulting in:

· Reduced trades personnel average travel distances for material from 1200 ft to 100 ft (92%).

· Increased efficiency through reduced “lost time” from an average of 20 minutes to 5 minutes (75%).

· Reduced missing tools fro 360 per month to 0 (100%).

· Total overall cost avoidances of approximately $66,717 per year.

· Lean initiatives to reduce waste disposal costs at Pearl Harbor Naval Shipyard and Intermediate Maintenance Facility produced the following:

· Increased efficiency through an initial manday savings of 472 mandays.

· Waste disposal cost reduction of 78%.

· Annual waste disposal cost avoidance of $330,000.00

The accumulation of continuous improvement efforts like the specific lean examples above has resulted in a number of significantly broader achievements at each of our Naval Shipyards.  As the SSN-688 Class Lead Shipyard, Portsmouth Naval Shipyard has achieved an unprecedented level of effectiveness at accomplishing SSN-688 Class Engineered Refueling Overhauls (EROs) and Depot Modernization Periods (DMPs).  Portsmouth has accomplished multiple SSN 688 Class submarine refueling overhauls and continues to improve performance.  Portsmouth recently achieved a new record by completing a refueling overhaul in 22.3 months. The efforts at Norfolk Naval Shipyard have kept pace by reducing repair time on both SSN 688 DMPs and EROs.  Norfolk Naval Shipyard has achieved a 25% reduction in the schedule duration of DMPs over the last four years.  The largest west coast Naval Shipyard, Puget Sound Naval Shipyard & IMF is spearheading regional maintenance and is exporting many of the improvements achieved in the shipyard to other maintenance activities through consolidation.  Pearl Harbor Naval Shipyard & IMF continues to meet Fleet priorities and Fleet Response Plan delivering the SSN 688 Selected Restricted Availability work using Theory of Constraints and Critical Chain Project Management Concepts.

· Lean at Warfare Centers. The Surface and Undersea Warfare Center Divisions began Lean application in late 2001.  The Warfare Center Divisions where manufacturing and depot maintenance operations are performed (primarily Crane, Keyport, and Indian Head) have some levels of Lean initiatives underway.  However, all Divisions have a history of Continuous Improvement efforts.  The Warfare Centers realigned to a Product Area focus with Senior Executive level leadership of each product line.  The Warfare Centers have defined their major value streams Nationally by product area, and all Divisions are now performing Value Stream Analyses and Rapid Improvement Events.   NSWC Crane’s Microwave Technologies Department achieved 13.7% productivity improvement, resolved 100 safety issues, and reduced floor space usage by 5600 square feet through implementation of Lean.  Similar results are now being seen across the other Divisions.  Warfare Centers have trained about 2500 of their personnel in Lean Six Sigma fundamentals and have 116 experts/facilitators - 5 Black Belts and 111 Green Belts. They are currently training 65 additional Black Belts and 172 additional Green Belts.

· National Shipbuilding Research Program (NSRP). As part of its mission to reduce the cost of designing, building and maintaining Navy ships, the NSRP has spearheaded a joint Navy-industry nationally-integrated effort to introduce and implement Lean manufacturing technologies and processes in U.S. shipyards and other elements of the nation’s shipbuilding and ship repair enterprise.  NSRP co-funded efforts in 1999 and 2000 at several shipyards that quickly demonstrated the significant benefits gained by implementing Lean principles. The results of these efforts spurred the rest of the shipbuilding and repair industry into action and in turn, caused the program to examine its role in industry’s adoption of Lean.  NSRP launched the Lean Shipbuilding Initiative (LSI) in response to the need for linking the growing spectrum of Lean production activities throughout industry to facilitate a joint learning curve. Through LSI, NSRP funds are leveraged to create opportunities in which public and private sector shipyards share successes and lessons learned in implementing Lean.  These efforts were very successful in accelerating the shipbuilding and ship repair industry’s adoption of Lean manufacturing principles. During 2004, private sector yards reported cost reductions in excess of $35M to the Navy PEOs that they attributed to NSRP’s Lean initiatives.

Office of Naval Research (ONR):

ONR initiated the Lean-Pathways, an enterprise improvement program, with Suppliers and Prime Contractors on major Weapons System programs.  The objective was to reduce waste and impact delivery, quality, resource utilization and cost. . Thirty-seven Supplier Companies have been engaged to-date at enterprise level; 25 Supplier Companies have been completed, and 12 Supplier Companies are in process. Results are very positive.

· On the SLAM-ER missile, a first strike weapon, LPW implementation with nine key suppliers contributed to reducing missile delivery time to the Navy from 75 to 52 weeks at no increase in missile price.

· F/A-18 E/F Engine Fuel Display (EFD)

· Reduced EFD unit price by 48% in a 15 month LPW program.

· Improved Mean Time Between Failures from 7,500 hours to 10,000 hours.

· Increased factory capacity without building through waste elimination by 30%.

· LPW is currently teamed with NAVAIR's AirSpeed Program to Impact Turn Around Time of aircraft and combine like functions on CVNs (aircraft carriers) for both current carriers and the new CVN 21 class carriers. Two aircraft carriers have already addressed Lean implementation with very promising results.

II. Current Lean Plans in Acquisition

DoN leadership recognizes that Continuous Improvement projects, when properly structured and managed, have positively influenced the following key business metrics:

· Total Cost

· Cost of Poor Quality

· Speed

· Reliability

· Flexibility

· Morale and Retention

The Secretary of the Navy (SECNAV) and Chief of Naval Operations (CNO) have jointly established the need to use Lean tools in furthering the goals and objectives of the Navy.  The Assistant Secretary of the Navy, Research Development and Acquisition (ASN (RDA), has set forth a policy entitled “Acquisition Source Document” which specifically charges the Navy’s Acquisition and Research workforce to share the vision, guiding principles, goals, methodologies, and actually playing a part in bringing them to pass.  This Source document requires the Navy Team to be more resilient, to be able to fundamentally question “Who we are, What we do and How we do it.” It further requires the use of metrics and management tools to achieve results. Additionally, it requires each program to conduct at least three Lean events and seek to apply Six Sigma and Theory of Constraints (TOC) tools, as appropriate.

In support of the goals stated above, DoN leadership has requested education on and application of efficiency methodologies, such as Lean, Six Sigma, TOC, and other business tools, techniques, and enablers.  ASN (RD&A) has directed the start of a Lean Six Sigma initiative to achieve Operational Excellence goals and has tasked the Deputy Assistant Secretary of the Navy (DASN), Logistics, to champion this effort in a collaborative and standardized manner.

The DoN Continuous Improvement Innovation Laboratory (CIIL) will provide a framework for standardization, scalability, education, application, and knowledge sharing of DoN efficiency methodologies and outputs. It will establish guidance on education and training learning objectives.  This training will embrace the fundamentals of Six Sigma, based on the scientific method, as well as Lean and TOC.  These fundamentals emphasize a thorough understanding of customers, value added / non-value added concepts, value streams, value stream analysis, flow, pull, process, correlation, bottlenecks, discipline and data, and how to apply each to achieve results.  Emphasis will be on reducing lead times by applying Lean tools to eliminate non value-added activities and reducing variation by applying Six Sigma tools based on correlation methodology (Y= f (X1, X2, X3…)), where (Y) is the expected output and (X1, X2, X3…) are the processes that affect that output. Supporting metrics to the ASN (RD&A) Acquisition Source Document will be established and tracked. These metrics will be used to target key value streams and focus areas for breakthrough projects. Plans include to scale up the current effort Navy-wide.

The CIIL will be composed of a Board of Advisors, a Transformation Team Leader Group, and various Knowledge-Based Sharing Working Groups. A Board of Advisors (BoA) will provide strategic level management and guidance to the CIIL. It will facilitate horizontal fusion and standardization efforts for the entire Navy enterprise. It will ensure that the CIIL is focused on enterprise-wide processes and make every effort to share training, experience, resources and outputs. Members will designate Transformation Team Leaders to lead continuous improvement efforts within their Activities, and to communicate and coordinate with their peers in other Activities.  The BoA will define priority areas for DoN Continuous Improvement efforts that cross activities and establish Knowledge-Based Sharing Working Groups for each. The BoA also will appoint subject matter experts to the Working Groups, who are accountable in their respective Activities for the processes that are described below.

Transformation Team Leaders, representing all the Direct Reports to ASN (RD&A) will be their Activity’s primary POCs for the education, knowledge sharing and standardization efforts of the CIIL. As such, they will share their knowledge, expertise, resources and outputs with peers in the other Activities.  They will encourage the use of the process described above.

The Navy initiative will make extensive use of Knowledge-Based Sharing Working Groups.  These Working Groups will have primary responsibility for the development and coordination of efficiency methodology initiatives within their domain and will play a key role in facilitating knowledge transfer and collaborative efforts horizontally within the CIIL. They will be the primary mechanism for education, coordination and standardization of activities and outputs.  They will play a major role in recommendation of potential policy and the vetting of project outputs for lessons learned, impact and accuracy.
It is anticipated that the following Knowledge-Based Sharing Working Groups will be established, subject to further guidance from the newly established BoA:

· Maintenance Management

· Supply Chain Management

· Workforce Management

· Acquisition Management

· Financial Management
· Education and Training

Within their technical domain the Working Groups will:

· Define what is important within their area, based on customer needs and defined  metrics

· Review what has been accomplished in their area

· Determine what processes, tools and techniques are available

· Analyze the potential impact 

· Determine priority improvement needs

· Status and share metrics

· Encourage collaboration

· Transfer knowledge horizontally

The Transformation Team Leaders will attempt to maximize commonality in terms of education, activities, outputs and reporting. The following voluntary guidelines are suggested as a starting point for discussion among the Transformation Team Leaders.

Training and Execution Plan Guidance:
ASN (RDA) has initiated an ambitious and comprehensive Lean and Six Sigma training curriculum starting with the last quarter of Fiscal Year (FY) 04 through FY 06. It will address continuous improvement from flag and senior executive level personnel to Navy junior officer and GS-7 level civil servants. 

ASN (RD&A) Lean Six Sigma FY 05 Training and Execution Plan Guidance

	
	Recommended Training
	Q4 04
	Q1 05
	Q2 05
	Q3 05
	Q4 05
	Q1 06

	Level 0/1

FLAG/SES
	Champion
	Initial Training
	C
	C
	Execute
	Execute
	Execute

	Level 2

06/GS-15
	Champion
	Initial Training
	C
	C
	Execute
	Execute
	Execute

	Level 3

04/05/GS-12-14
	Exposure 

100%
	
	
	E
	E
	E
	

	Level 3

04/05/GS-12-14
	Green Belt

(5%)
	
	
	G

Execute
	G

Execute
	G 

Execute
	G 

Execute

	Level 4 

01-03/GS07-11
	Exposure 

100%
	
	
	E
	E
	E
	

	Level 4

01-03/GS07-11
	Green Belt

(5%)
	
	
	G

Execute
	G

Execute
	G

Execute
	G

Execute

	Workforce
	No Training

(98%)
	Green Belt

(2%)
	
	
	
	G

Execute
	G

Execute
	G

Execute

	“Black Belts”

1-2%
	Lean TOC, 6( Black Belt
	
	
	B
	B
	B
	B


· Initial Training  - 4 hours

· Champion: ~ 5 day tool overview for leadership

· Exposure: 1-2 day tool overview

· Green Belt: ~ 5 day tool overview + small project

· Black Belt: 4 week in-depth study + big project

Project Selection: DoN recognizes that the process for selecting Lean Six Sigma projects needs to be rigorous and based on data.  Executive Leaders need to identify the key value streams or value levers in their business and prioritize them for maximum return on investment potential from continuous improvement efforts.  The value streams or levers should be translated into opportunities for improvement based on value stream analysis which focuses on reducing lead times by removing non-value added steps (waste), reducing variation, and solving bottlenecks and constraints.  These opportunities are then prioritized as illustrated below by considering economic value vs. effort and then implemented through Lean Six Sigma Improvement Projects (Rapid Improvement Events) or Lean Six Sigma Projects (more complex projects where root cause is not understood).



Activities should agree on certain consistent tools, including rigorous selection processes that focus on projects that combine high economic value and low/ medium effort.  

They should also agree to use a disciplined data driven analytical process, also known as Define–Measure-Analyze-Improve-Control (DMAIC) as the foundational method for execution and follow up to ensure improvements are sustained.  DMIAC is also a useful tool in project selection where the major objective is to reduce variation. A more detailed explanation of DMAIC follows below:


Define 

o
What is important to the customer?

o
“Define the Y”


Measure

o
How is the process performing?

o
How good could the process be?

o
How reliable is the data?

o
“Measure the Y”


Analyze

o
What are the critical defects causing variation?

o
How large is the variation?

o
“Find and measure the Xs”


Improve

o
How do we fix the critical defects?

o
What % of critical defects can be removed?

o
“Improve the Xs”


Control

o
How can we maintain the improvements?

o
“Control the Xs so that the customer never sees a variation in Y”
As part of this major coordinated effort, each of the Activities reporting to ASN (RD&A) will have lead their own Lean/Six Sigma efforts.  Several of the larger and more mature efforts are described below:

NAVAIR AIRSpeed

NAVAIR AIRSpeed is the strategy, philosophy and proven set of tools being used by the Naval Air Systems Command to achieve cost-wise readiness in support of its acquisition mission. NAVAIR AIRSpeed uses Lean Six Sigma as its principal management philosophy to reduce the cost of doing business and to improve productivity. NAVAIR AIRSpeed tools will:

· Identify and eliminate non-value added work, waste, delays, and other inefficiencies in work processes and therefore speed up the rate at which products and services are delivered.

· Reduce variation in products and services, which improves their quality.  The reduction in cycle time and improvement in quality reduce the cost of doing business, improve productivity, and increase customer satisfaction.

· Will empower employees to take control of their work processes. Employees will identify and eliminate waste, reduce cycle time, and improve quality. This approach will be much more effective than simply working harder or longer hours.

During 2005 approximately 200 full time experts called Black Belts will be trained in AIRSpeed tools.  These experts will be deployed throughout the organization and be available to assist in the planning and execution of AIRSpeed projects in program offices, competencies, and business units.  The first class of 23 Black Belts will graduate in March 2005.

NAVSEA Task Force Lean

The Naval Sea Systems Command (NAVSEA) is aligned with Navy’s goals and objectives, and has been on an aggressive transformation journey over the last two years. The NAVSEA Lean Implementation Plan builds on those transformation efforts, and represents a major step forward by aligning the entire Command to a culture of continuous process improvement with a standardized, disciplined approach building upon existing investments that will achieve world-class results.  The Lean initiative is a major Command-wide effort to improve productivity, efficiency, and effectiveness. It will build upon current Lean efforts, but will expand and accelerate them in a systematic fashion to make significant improvements in Command output and costs. It also implements ASN RDA’s “Source Document: A Blueprint for the Future” and the Lean initiatives under DASN Logistics. 

NAVSEA’s Lean initiative includes Headquarters, the five NAVSEA affiliated Program Executive Offices (PEOs), and more than 20 NAVSEA Field Activities (Warfare Centers, Naval Shipyards, Supervisors of Shipbuilding, Logistics Centers, and other designated sites). Lean application is being executed through the Command’s four Lines of Business (LOBs) – Engineering, Industrial Operations, Warfare Centers, and Business and Operations – along with the PEOs.  The LOBs in conjunction with the PEOs and Program Managers (PMs) span the entire spectrum of ship life cycles – from research and development to design to acquisition to logistics and sustainment to ultimate disposal.  Lean efforts are being focused at the intersections of the ship and systems product lines managed by the PEOs and PMs and the resources and processes managed by the LOB leaders, and they require ownership and leadership by both groups.  COMNAVSEA has established Task Force Lean (TFL) to lead the NAVSEA Lean initiative, and TFL has competitively awarded a contract that provides world-class experts to guide, mentor and facilitate this Lean Transformation.

NAVSEA is fully integrating Lean principles into its business strategy and establishing a culture of continuous process improvement that improves value to our customers and maximizes return on their investment.  Focused primarily on Lean, NAVSEA’s approach leverages all continuous process improvement tools and methodologies – Lean, Six Sigma, and TOC – with prioritized application of these methodologies in a disciplined manner to the right value streams to achieve maximum business results and create a culture of Lean Thinking that honors people and values. To that end, Lean Thinking shall become integrated with NAVSEA’s Human Capital Strategy and institutionalized in the Command’s systems, policies, and structures.  NAVSEA’s commitment to its people is that to the best of its ability, no government personnel will lose their employment as a result of participating in Lean events.

NAVSEA Lean efforts will be led from NAVSEA Headquarters and implemented down to the “deck plate” level at each and every NAVSEA Activity through the LOBs and PEOs/PMs.  Lean implementation will be owned by Executive Leadership, executed by Value Stream Champions, guided by the Lean Office, and coordinated across the Command through TFL. Executive Leadership should encourage union participation in the Lean process.

NAVSEA will utilize a systematic approach to:

· analyze the Enterprise for opportunities;

· align improvement activities with the business strategy;

· transform all value streams; and 

· develop the organic Lean expertise necessary to supplant the external Lean Expert. 

Best practices will be applied to the NAVSEA Lines of Business and PEOs and include all NAVSEA Headquarters and Field Activities.  Lean events and projects will occur at an aggressive pace by organic personnel at many levels with contractor Lean experts support where needed to reduce lead times, reduce variation, and eliminate bottlenecks in the support provided by the NAVSEA/PEO Enterprise to the Navy at large. At the same time, the internal infrastructure will be developed over the next several years to sustain the Lean improvement efforts without needing the assistance of an outside contractor. NAVSEA has established a Lean Six-Sigma College using Naval Reservists who are Lean Six-Sigma experts in industry, and have trained 82 Black Belts thus far.
NAVSEA is continuing and expanding its partnerships with the private sector shipbuilding and repair industry for Lean implementation under the NSRP LSI described in the History section above.  This includes direct participation by the private sector in applicable Lean value stream activities and events with the PEOs and Lines of Business. NAVSEA is also working with industry (e.g., Raytheon, General Electric), academia, and other DoD/DoN organizations to exchange best practices, lessons learned, and success stories concerning Lean application.

Lean-Pathways (LPW)

The Office of Naval Research is transitioning Lean-Pathways.  No longer a Research and Development program, Lean-Pathways is now available to the Navy Activities as another of the continuous improvement tools.   Plans are to expand LPW in areas of key concern to the fleet. These areas include undertaking LPW in partnership with AIRSpeed  for CVNs.  Emphasis will be placed on areas such as Maintenance, Supply, Engineering, Food Service, Stores Onload and Deck. 
III. Success Stories Illustrative of Recent Successes
NAVAIR Funding Document Project

Objective

The Naval Aviation Systems Command (NAVAIR) Business Financial Management Community (BFMC) undertook a Lean Six Sigma project to reduce frictional losses and rework in funding execution beginning in May 2004. While scoping this project, the team interviewed internal and external customers, mainly Program Managers, in order to gain the "Voice of the Customer" for the first target opportunity. The main customer concern focused on the amount of time that it takes for a Reimbursable Funding Document to be approved. The cycle time of a funding document directly impacts the ability of field personnel to efficiently meet the needs of their customer to support the fleet.

Two NAVAIR program offices (PMA 209, Common Avionics and PMA 251, Aircraft Launch and Recovery Equipment) were selected to be the test groups for this Lean Six Sigma study. These PMAs represented a cross section of large and small program offices respectively at NAVAIR, having multiple appropriations and varying locations that accept reimbursable work. 

The study followed Define, Measure, Analyze, Improve and Control phases, using a "Kaizen" (continuous improvement) approach. Team members were selected from process experts in the various functions involved in the processing reimbursable funding documents through NAVAIR HQ and Field Activities. 

The team assessed the current document process state and gathered data to support the analysis of the current process. This was very revealing to the group, as prior to this study, each process expert worked within the confines of their job and organization. The current state map allowed the team to see the entire "flow" of the process. The current state map showed the entire process with an average of 28 days processing time. The team worked to develop a future state design that would stream line the process. The objective was to increase efficiency by reducing the number of non-value added steps in the process, improve consistency in the process by reducing waste associated with rework, and reduce cycle time to end-use customers through reduction in variance through improvement of "flow enablers".

Payoff

The result of the team review of the process using this "Lean" approach is a tremendous improvement in the cycle time of reimbursable funding documents for the control group. The cycle time, representing the time between the release of funds for project execution to the receiving activity acceptance, has been decreased to between 2 to 5 days. This decrease is generated through increased coordination at the beginning of the value chain, and reduced touch points and rework throughout the value chain. While the cycle time numbers are encouraging, they are preliminary, as we began using the new process with the start of FY05 funds (October 2004).

Implementation

Plans are underway for further deployment within NAVAIR.

Lean Success Story – Portsmouth Naval Shipyard Ball Valve Repair

Objective

At Portsmouth Naval Shipyard, the first attempts at Lean implementation were in the form of a Lean Repair Model Line in the area of Ball Valve Repair, part of the inside machine shop.  This initiative, which took an inch-wide (ball valve value stream) mile-deep (complete process from arrival at Shipyard to customer delivery) approach was considered the best method to recognize near-immediate cost savings, while learning the intricate details of how to implement Lean in a ship repair environment.

To initiate Lean Implementation in Ball Valve Repair, mechanics from the area, engineers, union leaders, and management came together to create a value stream map of the existing repair process.  The Value Stream Analysis identified numerous forms of waste in current state processes and allowed the team an opportunity to think “outside the box” to develop a future state map, a vision of what the process could become.  

Energized and empowered to create positive change, the team set out to apply Lean principles, tools, and techniques to effectively implement their ideas for improvement through multiple Rapid Improvement Events (RIE’s).  An RIE is an intensive one-week event designed to eliminate waste and move towards the vision of the future state process.  The goal at the end of the week is to be operational with a new process, including rearranging equipment, workspaces, and workflow to improve efficiency.  The fundamental key to success of any RIE is to provide energized employees the resources needed to create positive change in their work processes, ultimately engaging the ideas and energy of all personnel in the organization.

Payoff

The initial effort in the Ball Valve Model Line has accomplished many objectives to promote Lean throughout the Activity.  This model has provided tremendous learning to the organization, a clear illustration of what Lean Repair is intended to encompass, and impressive performance improvements, as shown below.  At Portsmouth Naval Shipyard, ball valve repair has been transformed from an under-performing process, consistently behind schedule with cost overruns, to a smooth running machine consistently completing work ahead of schedule, with decreasing costs, and consistently high quality.  The employee’s participation and excitement for this initiative only continues to increase.

Ball Valve Process Improvements FY 2002 to FY 2004

· 92 % Increase in Productivity per hour

· 75 % Decrease in Average Cycle Time

· 95% Decrease in Overtime Hours

· 28 % Increase in Throughput

· Material / Labor Cost: $39,700

· Benefits and Savings: $460,000/year

Implementation
To achieve the greatest value, the successful model line implementation at Portsmouth has been followed up by dissemination of lessons learned throughout the entire NAVSEA organization. Ball valve repair at all four Naval Shipyards has been improved thanks to this initial Lean effort. Additionally, lessons from ball valve repair, such as value of visual control boards, setup reduction, standard work instructions, and reduction of work-in-process have been expanded to impact other value streams at all Naval Shipyards, most importantly in recent efforts to extrapolate lessons learned to the execution of Submarine Availabilities.

Lean-Pathways / AirSpeed Aboard CV/CVN
Objective
While previous efforts have largely been aimed at driving enterprise-wide improvements at small and medium-sized suppliers, the Lean-Pathways Program conducted real-time improvement efforts aboard Navy aircraft carriers in FY04.  The Lean-Pathways / AIRSpeed engagement with the Navy aircraft carrier community improved readiness at reduced cost aboard Nimitz class hulls by thoroughly assessing the aviation repair cycle.  Lean practices are now being implemented aboard these CVN class ships to improve maintenance and supply process flow.  Metrics were established to measure readiness, turn-around-time, and man-hour consumption for both future and current CVNs.  The assessment of the aviation repair cycle led to recommendations for design improvements to result in sustained readiness at reduced cost aboard future CVN 21 carriers.  

Pay Off
The CVN 21 program has a goal of reducing manpower while increasing sortie rate.  The assessment of CVN 21 opportunities showed that at least 4,443 man-hours of people / parts travel during a deployment can be eliminated.  The maintenance and supply footprint can be reduced by 4,107 square feet.

The three improvement workshops conducted onboard U.S.S. Harry S. Truman (CVN -75) were successful in transforming Lean tools and techniques to a shipboard platform and achieving or exceeding improvement workshop goals of reducing people and part travel and reducing cycle time.

The Bomb Release Unit (BRU-32) Improvement Workshop resulted in a:

· 97% Reduction in People Travel

· 76% Reduction in Part Travel

· Improvement in availability of consumable parts to 100%

The Aeronautical Material Screening Unit (AMSU)-Pool Interface Improvement Workshop resulted in a:

· 30% Reduction in Process Steps

· 50% Reducing in Process Time

· 50% Reduction of Verification Steps

Attacking the “Mountain” Improvement Workshop (Note: the Mountain is a large storage area of supplies stored within the Hanger Bay) experienced a reduced response time to customers, reduced impact to hangar deck, and other improvements. In the long term, it may add to increasing deck space on the hangar bay by one to two aircraft.

Implementation
The team performed a thorough analysis of maintenance / supply efforts and mapped the “as is” repair cycle aboard U.S.S. George Washington (CVN-73) with additional refinement onboard U.S.S. Theodore Roosevelt (CVN-71).  The team provided Lean Leader Training and facilitated three improvement workshops onboard U.S.S. Harry S. Truman (CVN-75). The U.S.S. Harry S. Truman now has two certified Lean Champions with an additional twelve in training.  The team also prepared and published the report titled “Applying Lean Enterprise Concepts to CVN 21 Design for Off-Aircraft Maintenance and Supply Support” in July 2004. 

Lean Shipbuilding Initiative (NSRP) 

Objective 

The eleven leading private–sector US shipyards collaborated with NAVSEA and the Naval Shipyards on a Joint Lean Learning Curve to accelerate the adoption of systematic, aggressive productivity improvement using Lean Manufacturing principles and tools. One of the key activities was rationalizing the original equipment manufacturer (OEM)-supply chain interactions that shipyards identified as the most significant opportunities to reduced inter-organizational transaction wastes that impact every Navy shipbuilding program. 

NSRP’s Shipbuilding Partners and Suppliers (SPARS) initiative addresses costs and cycle time of shipyard-vendor interactions throughout the design, construction and repair process. The objective was to develop and deploy re-engineered, web-enabled shipbuilding virtual enterprise business processes among shipyards and their suppliers. The team compared processes across the industry and rationalized common best practice with the least transactional waste and identified top opportunities for value-chain assessment. Non-value added steps were eliminated prior to the process being transitioned from paper-based to web-based. Each process and tool set selected was piloted and prototyped at one or more participating shipyards to refine and measure effectiveness prior to widespread implementation.

The initiative employs top-down web-based tools built to deploy the consensus, streamlined processes to address prioritized cost drivers of major U.S. shipyards.

Payoff: 

NSRP shipyards reported cost reductions resulting from Lean activities to Navy shipbuilding PEOs in 2004. Cost reductions from LSI activities exceeded $100M from shared experimentation & best practice migration that speeds productivity improvement from shop-level to design, engineering & supply chains. Of that $100M, $46.9M originated from implementations of lean shipyard-supplier business processes and tools that reduced cycle time, labor content, material acquisition and management costs through business process re-engineering. Measured first year cost reductions (along with separately identified out-year projections) on current Navy programs-of-record were validated by two Navy PEOs.

Implementation:

Most Navy shipbuilders have implemented Lean-Six Sigma practices and they credit NSRP’s LSI as the catalyst. Results have included dramatic drops in cycle time for repair, significant savings and cost avoidance in construction, decreases in injuries and worker compensation claims, and cost under-runs on Navy contracts. 

The united effort resulted in the successful creation of an information network tailored to the needs of the shipbuilding industry. Implementation of the lean shipyard-supplier business processes and associated web tools tools to reduce cost and cycle time is in progress or planned this year at 5 of the Big 6 yards. Electric Boat and NG Ship Systems are in full production with several of the modular processes/tools with over 80 suppliers, and IBM has commercialized the service for easy implementation across the enterprise. The resulting platform allows suppliers to come to ‘one place’ to conduct business with any of the shipyards in a similar fashion. This platform is facilitating teaming initiatives at NG Newport News and Electric Boat, providing a means to share information in lieu of loading the same data to two separate shipyard systems. The platform is flexible enough, however, to allow for each shipyard to maintain certain unique business application characteristics without jeopardizing the common business approach served from a common location. 

IV. Conclusion

The DoN has realized significant successes to date in implementing Lean tools and techniques in partnership with Navy Primes, their Suppliers, and Navy-owned maintenance facilities. The DoN is now in the process of building on its past success by launching a major coordinated effort that will introduce Theory of Constraints, Lean and Six Sigma principles to the enterprise, with initial emphasis on a comprehensive and  coordinated Education and Training Program. This program is addressing all levels of workforce, from hourly employees to Flag level officers. Metrics will be employed to track results to ensure that the DoN will achieve Leaner operations. The workforce will be rewarded for results achieved.

Effort





Economic Value





High





Low





Med











High





Low





Med















































































































































































































































Project Selection Process








1

