Examples of How to Determine System Deltas for Cost Baselining

Example No. 1

For purposes of this example, let us assume that the deltas we are determining result from anticipated mission differences between the BCS and the new System Equipment. In addition, let us assume that the BCS is operated only at general quarters, while, as a result of the mission difference, the new E/S/S will be operated twenty-four hours a day. As a result of these differences, maintenance deltas and operator skill deltas will have to be determined.

Maintenance Deltas

Deltas may be determined for all areas of analysis.

Preventive maintenance (PM) deltas may be determined in one of two ways, dependent upon how PM requirements are stated. If PM requirements are stated as a function of operating hours then a delta is determined based upon a change to operating hours. For example, if the current mission requires the system to operate twenty hours per week, with a requirement for 0.1 hours of PM per operating hour, then the current PM requirement is two hours per week. If the mission of the new System Equipment requires twenty-four hours a day, seven days a week operation with the same PM to operating hour ratio, a PM delta must be calculated. The first step is to calculate the change factor. In this case, the change factor equals the projected operating hours divided by the existing operating hours.

Change Factor = 168 hrs/wk / 20 hrs/wk = 8.4

The delta is then calculated to equal the existing PM hours per week, multiplied by the change factor.

PM Delta = 2 hrs/wk x 8.4 = 16. 8 hrs/wk

The new PM requirements for this mission change would then be 16.8 hours per week.

PM requirements may also be established based on a cyclic pattern (i.e., weekly or monthly). Determination of deltas in this case is more subjective. Confer with design engineers and other subject matter experts to determine if the cyclic BCS PM schedule is satisfactory for the new System Equipment. If not, adjust the PM schedule to reflect the collective best estimate.

Corrective maintenance (CM) requirements are determined based on two factors, mean time between failure (MTBF) of the equipment and mean time to repair (MTTR) those failures. Using the mission change example, and assuming a MTBF of 60 operating hours, the CM delta would be calculated in the following manner.

Existing CM actions per week equals existing operating time divided by MTBF.

20 operating hrs/wk / 60 operating hours = 0.33 existing CM actions/wk

The CM delta is then equal to the existing CM value multiplied by the change factor.  The change factor as determined above is 8.4.

CM Delta = 0.33 CM actions/wk x 8.4 = 2.8 CM actions/wk

CM hours required are then calculated by multiplying the number of CM actions per week by the MTTR.

CM hrs/wk = 2.8 CM actions/wk x 1.35 hrs/CM action = 3.78 hrs /week

In this case, the new value would be 3.78 CM hours per week.

This same figure could be calculated in fewer steps by multiplying the number of existing CM hours per week by the change factor.

CM Delta = 0.45 CM hrs/wk x 8.4 = 3.78 CM hrs/wk

When historical CM data is not available, use an overall PM to CM ratio of 2:1, except for electronics, where a 1:1 ratio is used. This ratio includes CM-associated make-ready and put-away time.

Operator Skill Deltas

Operator skill deltas do not lend themselves to the quantitative analysis depicted above. These changes are related to operator skill requirements and involve a qualitative assessment of the suitability of existing rates, ratings and NECs to operate in the modified functional environment. Operator skill related deltas should be determined as a result of an assessment of skill suitability based on NAVPERS 18068D, Navy Enlisted Manpower and Personnel Classification and Occupational Standards, and consultation which subject matter experts, such as the Navy Occupational Data Analysis Center and enlisted rating technical advisors.

Example No. 2

Deltas related to changes in design and/or technology are a common cause of changes in system related requirements. These deltas can take two major forms. First is a change in design and/or technology that eliminates existing tasks or creates new tasks. Second is a change in design and/or technology that modifies existing task frequency and/or duration.

When tasks have been eliminated, identify the number of hours required per week to perform that task and reduce the existing workload requirements by that value. Ensure that workload is associated with the proper rate, rating and NEC. In general, the only instance in which an entire billet requirement will be deleted is when a watch station requirement has been eliminated.

Added tasks create a more complex problem. If there is no existing task with available performance data, then it is necessary to conduct task analysis. Task analysis is discussed in other documentation and is beyond the scope of this document.

Changes to design and/or technology which effect the duration or frequency of existing tasks are calculated in much the same manner as described for PM and CM tasks affected by mission changes.

The two principal factors used to denote these changes, are reliability and maintainability. Reliability is often expressed in terms of MTBF. Thus an increase in reliability of ten percent would increase the MTBF by ten percent.

In this case the change factor would be 1. 1. Then ten percent is added to the unity value because it represents an increase in MTBF.

Maintainability is often expressed in terms of MTTR. Thus an increase in maintainability of ten percent would decrease the MTTR by ten percent. In this case the change factor would be 0.9; the ten percent factor is given a negative value because it represents a decrease in MTTR.

The equations representing both a ten percent increase in reliability and ten percent improvement in maintainability are as follows:

MTBF Delta = Existing MTBF x 1.1

MTTR Delta = Existing MTTR x 0.9

It is important to note that changes in reliability and maintainability may not always be applied to the entire system, but rather to components of it. If changes apply only to a component of the system under study, then deltas are calculated only for tasks associated with the changed component. These revised values are then added into the system total to determine the overall affect on system reliability and maintainability.

For example, a 90 percent improvement in reliability of a system component does not equate to a 90 percent change in reliability of the system unless that component accounts for 100 percent of system failures. If the component only accounts for 20 percent of system failures, the overall improvement in reliability equals only 18 percent (.9 improvement x .2 of systems failures = .18). Thus, it is possible for a 25 percent improvement in reliability of a component, which accounts for 90 percent of system failures, to have greater impact of system reliability than an 80 percent improvement for a component, which accounts for only five percent of system failures.

The analyst must ensure that such deltas are applied only to the proper tasks. Improved maintainability may reduce the duration of some maintenance tasks; however, it is most unlikely that make-ready and put-away time would be affected. All system deltas must be calculated with respect to individual tasks and then aggregated into a new system total.

