Considerations in Developing System Deltas for Cost Baselining

PHYSICAL FEATURES
1.
Size, weight, volume, number of units, etc.: What are the changes made in this area? The number of personnel per tasks may be affected when considering the logistics of transporting or otherwise physically handling the units during operation or maintenance.

2.
Location: Where are the subsystem units physically located?  The number of personnel required to maintain or operate the subsystem may be affected if the units are spread out.  Time to troubleshoot and/or repair is affected by accessibility.

DESIGN FEATURES

Electronic Design
a.
New devices/components: What is the electronic state of the art proposed for the new subsystem? What is the level of internal functional integration? The reliability or mean time between failures/corrective maintenance actions for the subsystem unit is often driven by the individual component reliabilities. Furthermore, maintenance concept and skill level may be affected.

b.
Digital/analog: What functions are digital or analog? What are the interfaces? Reliability may be affected by changes in this area (e.g., digital circuitry is often more reliable than analog). Digital circuitry is generally more adaptable to modular design, which may result in faster and easier remove or replace actions. Planned maintenance time may be reduced by using digital circuits because analog devices often require more adjustment/alignment and performance checks. Trouble-shooting time may be reduced because of the "go/no-go" aspects of digital circuits.

c.
Modularity: What is the level of modular construction? What percentage of the subsystem/unit is modular? To what extent is the modularity standardized? Repair time may be reduced by increased modularity and standardization of modules and through increased use of remove/replace actions at the module rather than at the component level. Troubleshooting times may decrease because it often takes less time to isolate faults at the function/module level than at the component level.

Mechanical Design

a.
Accessibility: How long does it take operational/maintenance personnel to open inspection ports or to get into a unit? Operating delays and maintenance time may be affected by accessibility.

b.
Complexity of moving major assemblies: What type of support equipment is required to move units? How easy is it to set up? To use? Maintenance time or the number of people required for the task may be affected. Skill levels may be impacted.

c.
Tolerances: How many procedures require alignment/adjustment to a given tolerances? How critical are the tolerances? How easy is it to achieve the given tolerance specifications? Corrective and planned maintenance times as well as operating delays may be affected. Skill levels also may be affected.

General Design Characteristics

a.
Special tools: What special tools are required? How complex are they to use? Troubleshooting, repair, and preventive maintenance times may be affected. Skill levels required may also be affected.

b.
Special purpose test equipment (SPTE): What SPTE is required? How complex is it to use? What are its capabilities? Skill levels and maintenance time may be affected.

c.
Built in test equipment (BITE): What BITE exists? What are its capabilities? How long to test? How effective is it? Higher skill levels are often required where BITE does not exist. Increasing the BITE capabilities may reduce troubleshooting time. The number of people required to maintain a subsystem could be a function of BITE if the units are diversely and remotely located.

SYSTEM RELATED CONCEPTS

Interface/Intercommunications
a.
Software: How compatible is software between the subsystems? Software compatibility permits easier inter-communications between subsystems and possible function sharing. This may affect the number of operators required.

b.
System hardware integration: To what extents do various subsystems share hardware functions such as controls and displays? Increased integration may lead to reductions in the number of operators because fewer operators can monitor and control more units from one location. Similarly, increased integration reduces the absolute numbers of units that might fail, thus permitting reductions in overall maintenance time or number of maintainers. Also, an improvement is system reliability is possible.

c.
Central integrated test system (CITS): To what extent does CITS exist? What are its capabilities? CITS is conceived to be capable of monitoring the individual subsystem BITEs as well as possible signal/data degradation. It is centrally located, and when tied in with hardware and software integration concepts, may allow for a further reduction in personnel and a small increase in availability.

d.
Computer aided maintenance/instruction (CAM/I): To what extent does this exist? CAM/I may reduce troubleshooting time by providing semi-automated logical and procedural troubleshooting aids. CAM/I can also help to reduce skill levels required for maintainers and operators.

e.
Bussing: What type of bus system exists? Bussing, as opposed to traditional dedicated interconnections, allows for increased system integration. It permits a reduction in the number and complexity of wire runs. If fiber optic bussing techniques are used, interference problems are greatly reduced. In either case, bussing increases subsystem reliability and reduces maintenance times.

Maintenance Concept

The maintenance concept must be reviewed in sufficient detail to permit identification of task requirements of personnel responsible for the subsystem.

1.
Organizational: What is the maintenance/sparing concept at the organizational level? This concept affects maintenance times, skill levels, and numbers of personnel required.

a.
Planned maintenance (PM): What are the PM requirements? (e.g., servicing, cleaning, lubricating, adjusting, etc.). How are the PMs instructed/performed? (e.g., proceduralized guides or manuals and training, etc.). How complex are the procedures? (e.g., are alignment or calibration procedures required?)

b.
Corrective maintenance (CM): How is a subsystem malfunction detected? Is it at organizational level or IMS/Depot level? If the replacement is repaired at the organizational level, how is the failed part isolated? To what level? Are automated test equipment, manual test equipment, general-purpose test equipment and schematics, or proceduralized aides used? What special tools, skills, and knowledge are required to perform the repairs?

2.
Intermediate: What is the maintenance philosophy for the given subsystem at this level? Turn-around times, number of personnel, and skill levels may be affected. Are any repair functions performed? If so, refer to the guide for organizational level maintenance. Is maintenance assistance to be provided to the organizational personnel from the IMA? Are IMA personnel required to have more in-depth knowledge of the subsystem or electronic principles? Does the IMA function as a supply (logistics) source for the organizational level? What other functions does the IMA provide for subsystem support (e.g., calibration, alignment, special tools, etc.)?

3.
Depot: What functions does the depot activity provide in support of the subsystem? Are Navy, civil service or contractor personnel involved? Are programs required if so, these must be assessed in terms of the tasks performed and the skills and knowledge required to perform the tasks. What support (spares, etc.) does the depot provide for the subsystem and what are the resultant manpower needs?

Operations Concept

The operational manning concept must also be reviewed to identify the subsystem task requirements. Does the subsystem require operational manning? What is the manning frequency/period? What are the operational tasks and operator skill levels required? How is the subsystem operated (e.g., remote or local)? Is more than one location used simultaneously? What is the operator task loading and what are the human engineering factors?

