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Department of Defense

INSTRUCTION

NUMBER 

4151.XX

xxx, xx 2006

USD (AT&L)

SUBJECT:  Condition Based Maintenance Plus for Materiel Maintenance  

References:
(a) DoD Directive 4151.18, "Maintenance of Military Materiel," March 31, 2004

(b) DoD Instruction 5000.2, “Operation of the Defense Acquisition System”, May 12, 2003
1. PURPOSE

This instruction establishes guidance on Condition Based Maintenance Plus (CBM+), provides definition, and directs the Military Departments and Defense Agencies to examine, evaluate, develop, and implement CBM+ enabling technologies and process improvements in accordance with references (a) and (b).  
CBM+ is the application and integration of appropriate processes, technologies, and knowledge-based capabilities to improve maintenance agility and responsiveness, increase operational availability, and reduce total life cycle costs. CBM+ is based on maintenance performed upon evidence of need obtained from real-time assessments, embedded sensors, and external measurements. CBM+ uses a systems engineering approach to collect data and feed the decision-making process for operations, and weapon system acquisition and sustainment. 
2.  APPLICABILITY

This Instruction applies to the Office of the Secretary of Defense, the Military Departments, the Chairman of the Joint Chiefs of Staff, the Combatant Commands, the Office of the Inspector General of the Department of Defense, the Defense Agencies, the DoD Field Activities, and all other organizational entities in the Department of Defense (hereafter referred to collectively as the “DoD Components”).  The term “Military Services,” as used herein, refers to the Army, the Navy, the Air Force, and the Marine Corps.
This policy applies to DoD acquisition, logistics, and maintenance activities for both new acquisition programs and legacy systems. CBM+ concepts apply to organic weapon system operations as well as to commercially supported systems within the Department of Defense.

3.  DEFINITIONS

Definitions will be provided in enclosure 1, as necessary.


4.  POLICY 

It is DoD policy that:


       4.1. CBM+ capabilities will be included in the appropriate requirements documents (ICD, CDD, and CPD) and shall be implemented in weapon systems maintenance and logistics support programs where cost effective. The DoD Components shall pursue the examination, evaluation, development, and implementation of CBM+ enabling technologies and process improvements. 
       4.2. Exploration and development shall be coordinated, to the extent appropriate and practical, among the DoD Components. Information regarding programs, approaches, implementation, and results shall be shared as a standard topic for the CBM+ IPT and affiliated groups. Both public and private sources of CBM+ technologies, tools, and procedures shall be considered.

       4.3. CBM+ technologies and concepts will be incorporated in organic (DoD in-house) maintenance capabilities and operations as well as in commercially supported DoD systems/programs. Defense Acquisition Programs will exploit CBM+ opportunities as system performance requirements during the design and development phase and throughout the life cycle.
       4.4. The evaluation of CBM+ into weapon systems shall be based upon:


4.4.1. the relative value of the systems to DoD mission requirements, 
4.4.2. the current technology and performance of the system, 
4.4.3. the operational and logistics risks of not incorporating CBM+, and 
4.4.4. cost effectiveness. 


The Military Services shall be responsible for programmatics (e.g., funding and schedule) related to implementation of CBM+.

5.  RESPONSIBILITIES

5.1. The Deputy Under Secretary of Defense (Logistics and Materiel Readiness) [DUSD (L&MR)] shall:


5.1.1. Establish policy and provide guidance for CBM+ programs to ensure effective implementation of these policies throughout the Department of Defense.


5.1.2. Designate the ADUSD (MR&MP) to monitor the overall planning, implementation, and operation of CBM+-related concepts in DoD maintenance operations, as well as to address CBM+ program coordination and technology issues.


5.2. The ADUSD (MR&MP) shall:


5.2.1. Act as the focal point within the Department of Defense to monitor, facilitate, and encourage implementation of CBM+ concepts in maintenance operations.



5.2.2. Coordinate with other DoD activities on CBM+-related policy, implementation, technology, and integration issues.


5.2.3. Ensure that baseline information  requirements and DoD Component AIS (and related supporting technologies) performance capability requirements related to maintenance program execution are identified and supported.


5.2.4. Assess CBM+ program progress, review DoD Component plans, determine future program direction, and monitor DoD Component projects.


5.2.5. Develop an avenue to share information.

5.2.6. Give priority attention to those DoD‑wide applications of CBM+-related efforts that support cross-Component or cross-sector operations that offer the most significant improvements in productivity and readiness.


5.2.7. Ensure the CBM+ concept is adequately addressed in the early phases of the acquisition life cycle of new weapon systems.


5.2.8. Pursue efforts to harmonize and integrate CBM+ approaches and capabilities.


5.2.9. Ensure the evaluation of technologies that support CBM+ concepts and implementation.


5.2.10. Update guidance as required.  

5.3. The Secretaries of the Military Departments and Heads of Defense Agencies shall:

5.3.1. Develop plans for implementing CBM+ in the Component.

5.3.2. Incorporate elements of CBM+ in appropriate guidance.
5.3.3. Ensure acquisition, operational and support activities comply with CBM+ requirements.

5.3.4. Designate a focal point for CBM+ efforts within the DoD Component.

5.4.4. Review and monitor programs for CBM+ capabilities.

5.4.5. Integrate CBM+ activity with other DoD Components and the private sector on common items, data requirements, and AIS operations.


5.4.6. Ensure that AISs effectively support CBM+ program requirements 
6. PROCEDURES
    6.1. The Department of Defense will establish a CBM+ environment for the maintenance and support of weapon systems by establishing appropriate policies, processes, procedures, technological capabilities, information systems, and logistics concepts. Examples of CBM+ include:


6.1.1. System health monitoring using applicable and effective embedded sensors, on/off-board decision support systems, and analysis tools.

6.1.2. Condition-driven maintenance actions directed by decision support capabilities.


6.1.3. Reliability centered maintenance and continuous process improvement.



6.1.4. Automatic entry and retrieval of highly accurate maintenance data.



6.1.5. Integrated maintenance and logistics/supply chain, configuration management, and financial information systems.



6.1.6. Configuration management and asset visibility.



6.1.7. In-service history-based maintenance planning, equipment scheduling and life usage tracking (trend analysis).



6.1.8. Low ambiguity fault detection, isolation, and prediction.



6.1.9. Interactive electronic technical manuals (IETMs).



6.1.10. Data-based interactive training and technical assistance capability.



6.1.11. Electronic portable or point-of-maintenance aids.

6.2. Proper application of CBM+ capabilities and concepts focuses maintenance on essential requirements, reduces excess infrastructure, and improves the responsiveness of the entire logistics support system. Specific objectives of implementing CBM+ include:


6.2.1. Enhance effectiveness with more integrated maintenance and logistics systems.


6.2.2. Incorporation of advanced engineering, maintenance, logistics/supply chain, configuration management, and information technologies.


6.2.3. Design weapon systems that use measurable, consistent and accurate predictive parameters related to specific failure modes when cost analysis determines embedded CBM+ capabilities should be employed.


6.2.4. Improve data about maintenance operations and parts/system performance.


6.2.5. Improve advanced diagnostics, system prognostics, and health management capabilities.

6.2.6. More accurate item tracking and detailed configuration management.


6.2.7. Reduced maintenance requirements (more predictive, less preventive and less corrective).


6.2.8. Increase system reliability.


6.2.9. More effective maintenance training.


6.2.10. Smaller maintenance and logistic footprints.


6.2.11. Improve supply/maintenance planning and responsiveness.


6.2.12. Increase Operational Availability.


6.2.13. Minimize unique support equipment and information systems for individual weapon systems.
6.3. DoD policy requires that the tenants of CBM+ shall be implemented in weapon systems maintenance and logistics support programs where cost effective. CBM+ tenets include: 

6.3.1. Designing systems that require minimum maintenance.

6.3.2. Need-driven maintenance.

6.3.3. Appropriate use of enhanced embedded diagnostics and prognostics

6.3.4. Improved maintenance analytical and production technologies.
6.3.5. Automated maintenance information generation.
6.3.6. Trend based reliability and process improvements.
            6.3.7. Integrated information systems providing logistics system response based on equipment maintenance condition.

6.3.8. Reduced maintenance requirements and logistics support footprints. 

6.4. CBM+ expands on basic CBM concepts, encompassing other technologies, processes, and procedures that enable improved maintenance and logistics practices. A variety of advanced engineering, maintenance, and information system technologies as well as contemporary business processes underpin CBM+. CBM+ includes, but is not limited to the following characteristics:


6.4.1. Hardware - embedded sensors; integrated data bus.

6.4.2. Software - decision support and analysis capabilities, on and off equipment.

6.4.3. Design - open system architecture; integration of maintenance and logistics information systems; interface with operational systems.

6.4.4. Processes - reliability centered maintenance program development; a balance of reactive, preventive, and predictive maintenance processes.
6.4.5. Tools - IETMs (digitized data); Automatic Identification Technology; portable maintenance aids; embedded, data-based, interactive training.

6.4.6. Functionality - Fault detection; fault isolation; fault prediction.
 

7.  EFFECTIVE DATE 

This Instruction is effective immediately. 

Deputy Under Secretary of Defense

  (Logistics and Materiel Readiness)
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