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Modeling and Simulation of Planned and Corrective Shipboard Maintenance
Statement of Work for A. C. Catlin
In year one of this effort, A. C. Catlin will:

· Develop a high level model for ship’s planned and corrective maintenance support infrastructure

· Based on the maintenance support infrastructure model, generate models for process interfaces and interactions between the target shipboard systems and the ship- and shore-based maintenance personnel. 
These models will be used to simulate planned and corrective shipboard maintenance for the target shipboard systems.  

General task

Task 1:  Interview NSWC Crane POCs with maintenance expertise, investigate NSWC maintenance documentation, and analyze NSWC maintenance IT applications and databases to gather data and information for use in modeling the ship’s planned and corrective maintenance support infrastructure. 
Modeling project for ship’s maintenance support infrastructure
Task 4:  Develop a high level infrastructure model for planned and corrective shipboard maintenance. The model will incorporate planned maintenance scheduling, staffing, preparation of diagnostic tools and equipment, preparation of procedures and other technical content, maintenance action sequence, formats for results reporting and feedback. To handle fault conditions detected either during planned maintenance or through operational failure, the model will provide triggers for troubleshooting and/or emergency procedures. The model will incorporate corrective procedure staffing adjustments, preparation of diagnostic tools and equipment, preparation of codified (prescribed) procedures and other technical content,  troubleshooting action sequences and diagnostics, integration of ad hoc troubleshooting activity - including shore-based SME support and ship-shore information transport, formats for diagnosis, parts acquisition, repair/installation, and other results reporting. The model must incorporate existing maintenance IT applications, databases and support. Variants and extensions representing the impact of new maintenance IT should also be addressed. The maintenance model will include operational parameters such as priority and resource availability.  All operational assumptions and sources of uncertainty will be identified.
Modeling project for ship’s maintenance processes:

Task 5: Generate process models for end-to-end preventative maintenance and troubleshooting for the target shipboard systems based on the maintenance support infrastructure model developed in Task 4.  The process models will include interfaces and interactions between the target shipboard systems and maintenance ship- and shore-based personnel. The process models will handle specific fault scenarios and failure modes developed for the target shipboard systems by other team investigators, and it will accommodate variations across shipboard systems and their failures in (1) time-to-complete for troubleshooting sequences, (2) resources, (3) IT applications and (4) interconnections between the target systems. The process model will also accommodate variations across personnel in experience and tacit knowledge. 
Monitoring efforts for assessing the results of maintenance simulation:

Task 6:  Define methods for model evaluation and refinement. Simulation results should be assessed with respect to the volumes and types of data (i.e., parts repair/replacement), troubleshooting actions and diagnostic data, ship-ship and ship-shore information exchange and communication, connectivity and interfaces with targeted shipboard systems. Results will be compared against historical troubleshooting data and statistics from existing maintenance, management and engineering databases when such data exists.
General tasks
Task 7:  Work with other team investigators to ensure the appropriate interface and interaction of targeted shipboard systems with the maintenance support infrastructure.  Work with team members responsible for implementing the maintenance infrastructure and process models in the agent-based simulation environment to ensure the correctness of maintenance model representation and operation in the simulation environment. Support the introduction of new maintenance-specific technology, both infrastructure and process.
Task 8:  Submit a one page progress report every other week describing the work accomplished to date and plans for future work so that activities among the various subsystems can be synthesized.  Supply information and assistance for preparing briefings to be delivered approximately every two months to the sponsor.
Timeline:
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	Identify/interview Crane maintenance experts. Investigate maintenance docs & apps

	1,4
	
	
	
	
	
	
	
	
	
	Develop high level model for maintenance support infrastructure

	4
	
	
	
	
	
	
	
	
	
	Assist with maintenance infrastructure model implementation in simulation environment

	1,5
	
	
	
	
	
	
	
	
	
	Work with team investigators to analyze target shipboard system maintenance processes

	1,5
	
	
	
	
	
	
	
	
	
	Generate maintenance process models for target shipboard systems

	5
	
	
	
	
	
	
	
	
	
	Assist with maintenance process model implementation in simulation environment

	1,6
	
	
	
	
	
	
	
	
	
	Develop methods for assessing results of infrastructure and process models

	6
	
	
	
	
	
	
	
	
	
	Refine implement, evaluate and document infrastructure and process models


	Legend
	Description

	
	Investigation

	
	Model development 

	
	Model implementation (assist Simulex)

	
	Assess models

	
	Model refinement and documentation for both infrastructure and process models. Includes reworking interfaces and interactions with team investigators for the targeted systems & includes effort for re-development & re-implementation of infrastructure and process models. 
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