ICMP METRICS

1.  Discussion.  Fourteen candidate metrics were examined by SEA 04RM for consideration for the "SHIPMAIN CFT 1 – Requirements: ICMP Tracking Bridge Plot" display.  Seven metrics were accepted by SEA 04RM, briefed to CFT1 and subsequently accepted by SHIPMAIN.  The accepted metrics are explained in detail under paragraph 2.  The rejected metrics are simply listed under paragraph 3; however, two of the rejected metrics are considered worthy of use in the future when there is a capability to compute them.

2.  Accepted Metric Candidates.  The accepted metrics candidates are classified into two major categories:  Return on Investment (ROI) and Effectiveness of the ICMP database.


a.  ICMP Return on Investment (ROI)


(1)  METRIC:  Average Dollar Cost of an Assessment Task
DEFINITION:  This metric is related to ROI calculations.  The metric is mathematical average dollar cost of all material condition assessments accomplished in a calendar quarter, expressed in dollars.

HOW COMPUTED:  For each quarter, SUPSHIP Portsmouth obtain from FTSCs and other assessment activities, specific ICMP assessment tasks accomplished, the numbers of such accomplished tasks for each unique ICMP "I" task, and the dollar costs of each assessment task.
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i = index of assessment tasks performed since the last quarterly metric calculation

In addition, as information needed for other ROI-related computations, SUPSHIP Portsmouth will calculate and store the average assessment cost for each unique ICMP "I" task accomplished in the quarter.

EVALUATION:  Several ROI-type computations depend on comparing costs of accomplishing repairs with the cost of accomplishing a pertinent assessment task.  The overall average cost will be used in cost comparisons to determine whether assessment costs are increasing or decreasing.

GOAL & DESIRED TREND:  TBD



(2)  METRIC:  ROI of Maintenance Cost Avoided as a Result of Using ICMP
DEFINITION:  This metric is a key ROI calculation and is to be computed each calendar quarter.  The metric is the ratio of the estimated dollar cost of Class B overhaul of equipment, where assessment-generated repairs or groomings were accomplished, to the dollar cost of CBM repairs actually accomplished plus the cost of assessments that led to the CBM repairs or groomings.

HOW COMPUTED:  Each quarter, SUPSHIP Portsmouth identify equipment that was repaired at the I- and D-levels or groomed by assessment teams as a result of ICMP condition assessment tasks as well as the dollar costs of those CBM repairs in the MRS database.  SUPSHIP Portsmouth also identify the estimated average cost of Class B overhauls for those equipment.  The computations will assume that grooming costs are included in the cost of assessments unless data is available to the contrary.  [Note: in some cases where accomplishment of an assessment task results only in grooming, the dollar cost of I- and D-level CBM repairs will be zero if grooming is complementary to the assessment task and grooming costs are included in the cost of the assessment.]
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i = index of an equipment assessment for which maintenance or assessments were performed since the last quarterly metric calculation

In addition, to provide backup information for further analysis of the worth of individual, unique ICMP assessment tasks, SUPSHIP Portsmouth will calculate and store this ROI statistic for each unique ICMP "I" task accomplished in the quarter.

EVALUATION:  This is a key ROI metric.  It indicates the potential return-on-investment in accomplishing assessment tasks to define Condition-Based Maintenance (CBM) repairs rather than to perform time-directed Class B overhauls of equipment.

GOAL & TREND:  TBD; a value greater than 1 would indicate a positive return on investment.


b.  ICMP Effectiveness


(1)  METRIC:  Percent of ICMP Tasks Modified  
DEFINITION:  This is a metric related to identifying the effectiveness of the ICMP feedback process.  The metric is the percentage of ICMP tasks that were added, eliminated, and changed in some way (e.g., increased or decreased periodicity) in a calendar quarter.  This includes all categories of ICMP tasks, except alteration tasks.  The tasks included in this metric are:

-- "C" (Concurrent Maintenance), 

-- "E" (Electromagnetic Compatibility Interference),

-- "I" (Condition Assessments),

-- "M" (Mandated Maintenance),

-- "Q" (Qualified Repair Tasks),

-- "R" (Availability Routines),

-- "Z" (PMS, such as for mine warfare ships)

Not included are "A" (AERs), "D" (Title D Alterations), "F" (Title F Alterations), "K" (Title K Alterations), and "O" (Other types of alterations, such as MACHALTs and ORDALTs).  Alterations are not included because an ICMP improvement process does not routinely drive the quality of the ICMP database for such tasks.  Rather their quality is driven by Fleet Modernization Program processes.

HOW COMPUTED:  At the end of each quarter, SUPSHIP Portsmouth identify unique tasks in the ICMP database categories listed above that were added, eliminated, or otherwise changed in some way since the last computation of this metric.  A task that applies to one or more ships or ship classes is one unique task.  This could be accomplished by comparing the ICMP database records at two different points in time to positively identify which tasks were added, deleted, or changed and then counting the number of tasks meeting those conditions.
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i = index of unique ICMP tasks in the ICMP database that were added since the last quarterly metric calculation

j = index of unique ICMP tasks in the ICMP database that were eliminated since the last quarterly metric calculation

k = index of unique ICMP tasks in the ICMP database that were modified since the last quarterly metric calculation

n = the total number of unique tasks in the ICMP database as of the end of the calendar quarter

EVALUATION:  The percentage of ICMP tasks added, eliminated, and changed provides an indication that ICMP task feedback is positively affecting the quality of the ICMP database.  Though the ideal percentage value is not known, a low value would raise suspicion that either feedback might not exist or be acted upon effectively.

GOAL & DESIRED TREND:  TBD



(2)  METRIC:  Average Cost of Repairs Compared to the Average Cost of Assessment Tasks
DEFINITION:  This metric is related to ICMP effectiveness.  The metric is the ratio of the costs of I- and D-level CBM repairs that are identified by the accomplishment of ICMP assessment tasks to the costs of those assessment tasks.  The dimension of the terms of the ratio is mandays, and the metric is computed each calendar quarter.

HOW COMPUTED:  Each quarter SUPSHIP Portsmouth identify equipment that were subjected to ICMP material condition assessments, were repaired at the I- and D-levels as a result of those assessments, and the manday costs of those CBM repairs from the ICMP and MRS databases.  SUPSHIP Portsmouth also obtain from FTSC records the average manday cost of the associated assessment tasks.  The manday data underlying this metric is related to metric 2.a.(1) – average cost of assessment tasks – and to a portion of the denominator of metric 2.a.(2).  It is assumed that grooming costs are included in the cost of assessments.  Note: some assessments may not result in CBM repairs, for those assessments the contribution to the numerator of the formula will be zero.
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i = index of assessment tasks performed since the last quarterly metric calculation.

In addition, to provide backup information for further analysis of the worth of individual, unique ICMP assessment tasks, SUPSHIP Portsmouth will calculate and store this statistic for each unique ICMP "I" task accomplished in the quarter.

EVALUATION:  This computation provides an indication of the trend in repair resulting from assessment tasks.  If the trend is up, the assessment may be catching serious repairs before they result in Class B overhauls.  If the trend is toward zero, then the assessment tasks should be reexamined for worth.  This metric should be used in combination with metrics 2.a.(2) and 2.b.(3) to judge the overall ROI.

GOAL & DESIRED TREND:  TBD



(3)  METRIC:  Overall Range, Quartile Ranges, and Average Figure of Merit of Authorized Repairs Generated by Assessment Tasks
DEFINITION:  Figure of Merit (FOM) is a numerical value representing the priority of repair based on Mission Criticality Code and safety considerations.  A FOM is to be assigned to each 2K.  The metric for measuring FOM assignments is related to the effectiveness of the ICMP.  Because we do not have an experience base dealing with FOM, ideally we want to examine the range, quartiles, median and mean (mathematical average) for FOMs assigned to I- and D-level repairs (2Ks) generated as the result of assessments accomplished during a calendar quarter.  A boxplot would best portray FOM data and might look like the following graph, which is plotted horizontally.  If software is not available to generate the boxplot graph, a substitute graph could likely be generated using Excel.

                               Min           Q1        m         Q3         Max

                                                                   µ  


                                                   Range

Minimum = Smallest value of ordered FOM values

Maximum = Largest value of ordered FOM values

m    =  median (middle) value of ordered FOM values

Q1   =  FOM value of the [0.25 x (n+1)]th ordered FOM values

Q3   =  FOM value of the [0.75 x (n+1)]th ordered FOM values

µ     =  mathematical mean (average) of FOM values

HOW COMPUTED:   Each quarter, SUPSHIP Portsmouth collect FOM data for all 2Ks generated in that quarter as a result of the accomplishment of ICMP material condition assessment tasks and determine the minimum value, maximum value, median value, average value, and the 0.25 and 0.75 quartile values.

Minimum value =  

     min [ min (FOM value of I-level repair 2K)i ; min (FOM value of D-level repair 2K)j ]

Maximum value =

     max [ max (FOM value of I-level repair 2K)i ; max (FOM value of D-level repair 2K)j ]

Median value =  middle value of ordered FOM values

Average value    =      
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i = index of 2Ks generated from assessment tasks performed, since the last quarterly metric calculation, that resulted in I-level repairs

j = index of 2Ks generated from assessment tasks performed, since the last quarterly metric calculation, that resulted in D-level repairs

In addition, to provide backup information for further analysis of the worth of individual, unique ICMP assessment tasks, SUPSHIP Portsmouth will calculate and store the statistics for each unique ICMP "I" task accomplished in the quarter by tying FOMs of 2Ks to the applicable unique assessment task that generated them.

EVALUATION:  This is the second half of the effectiveness calculation, related to the metric 2.b.(2).  Metric 2.b(2) measures the effectiveness in terms of manday costs, and this metric addresses effectiveness in terms of safety and mission impact.

GOAL & DESIRED TREND:  TBD



(4)  METRIC:  Percentage of Authorized Pushed Tasks
DEFINITION:  This metric is related to the effectiveness of the ICMP.  The metric is the percentage of ICMP tasks automatically scheduled and pushed via 2Ks to Port Engineer Maintenance Teams and that are actually authorized for accomplishment by those teams.

HOW COMPUTED:  At the end of each quarter, SUPSHIP Portsmouth obtain, from the ICMP database, the count of 2Ks that are automatically generated and pushed to Port Engineer Maintenance Teams for review and approval in the quarter.  SUPSHIP Portsmouth also capture from RMC databases the count of those ICMP-generated 2Ks that were authorized for accomplishment. 
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i = index of 2Ks automatically generated and pushed by ICMP to the Maintenance Teams since the last quarterly metric calculation

In addition, to provide backup information for further analysis of the worth of individual, unique ICMP, SUPSHIP Portsmouth will calculate and store this statistic for each unique ICMP task accomplished in the quarter.

EVALUATION:  There have been allegations that the ICMP is not useful and is not being used.  There also have been several expressions of concern that, upon the addition of many new assessment tasks that are under development by FTSCLANT, many ICMP tasks will be pushed to Port Engineer Maintenance Teams that will not be needed.  This metric will provide some indication of the usefulness of the pushed tasks.

GOAL & DESIRED TREND:  Ideally, the goal would be 100%.  If the metric is very low, perhaps less than 75% initially, SEA 04RM should investigate the underlying reasons for why certain 2Ks were not authorized for accomplishment.  For example, were the 2Ks rejected because the applicable assessments are not effective?



(5)  METRIC:  Percent of ICMP Pushed Tasks with Feedbacks
DEFINITION:  This metric is ICMP effectiveness related.  The metric is the percentage of scheduled (pushed) ICMP tasks for which feedbacks have been submitted.

HOW COMPUTED:  Quarterly, SUPSHIP Portsmouth obtain, from the ICMP and other databases, the count of unique ICMP tasks that are coded to be pushed to Maintenance Teams for accomplishment and the count of those tasks for which feedback data was received in that quarter.  The feedback data includes technical feedback reports from user activities recommending changes to the tasks as well as MER analyses.
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i = index of unique ICMP tasks to be automatically generated and pushed to Maintenance Teams

EVALUATION:  There have been allegations that the ICMP is not useful and is not being used.  To make the ICMP better so that it will be more useful, there must be an effective feedback process.  This metric will provide an indication of the percentage of tasks for which feedback is received and for which there is potential improvement.  This metric, coupled with the metric for the Percentage of Authorized Pushed Tasks, provides some indication of the quality of ICMP assessment tasks.

GOAL & DESIRED TREND:  Ideally, the goal would be a small percentage indicating the quality of ICMP data is high.  On the other hand, a percentage very close to zero might indicate essential feedback is missing.

3.   Metric Candidates Rejected.  The following metrics were examined and rejected though the first two rejected candidates are considered worthy metrics when the capability to accurately and consistently compute them is available.


a.  METRIC:  Dollar Ratio of Generating 2Ks Using ICMP vs. Generating 2Ks Without Using ICMP.  It was decided that this metric should be established later when the use of ICMP is in force.


b.  METRIC:  Percentage of Necessary Repairs for which an ICMP Assessment Task Does Not Exist.  Given the extensive work underway at FTSCLANT to prepare material condition assessment procedures and task descriptions for incorporation into the Planned Maintenance System and ICMP, it was decided that this metric should be established after the FTSCLANT work is completed in FY 04.


c.  METRIC:  Percentage of ICMP Assessments Resulting in Repairs Referred to I- and D-level.  This metric is very close to the metric described under subparagraph 2.d above.


d.  METRIC:  Number of Valid 2Ks Generated per Assessment.  This metric is very close to the metric described under subparagraph 2.d above.


e.  METRIC:  Number of Assessments Authorized.  This metric is very close to the metric described under subparagraph 2.f above.


f.  METRIC:  Average Mandays per Repair (2K) by EIC or SWLIN.  This metric is very close to the metric described under subparagraph 2.d above.


g.  METRIC:  Cost of Assessments versus Cost of Resulting Repair.  This metric is very close to the metric described under subparagraph 2.d above.
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