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Introduction:  


The SAFEGUARD Class consist of four salvage and rescue ships commissioned between August 1985 and November 1986.  Ship Alteration SA 01139 00 ARS 0050 K is intended to upgrade the machinery control system.  The purpose of this System Health Report is to look at the maintenance burden caused by the systems this ShipAlt intends to upgrade.  Data for this System Health Report was obtained from the OARS (Open Architecture Retrieval System).  OARS is the front-end SQL report writer for the Navy’s Maintenance and Material Management (3-M) Database.  The 3-M System was developed in the early 60’s to standardize the method of maintaining and reporting equipment maintenance.  All Maintenance Action Forms (2-Kilos) are entered into the 3-M Database.  The 3-M System provides data for analysis and spares parts support.  The data for this report was collected using the following common OARS criteria:

1. EIC (Equipment Identification Code) :  FJ01%, Console, Propulsion, Machinery Control System

2.  EIC (Equipment Identification Code) :  BA01%, Control System, Component, Propulsion Machinery

3. SHIP_CLASS:  ARS 50

TIME problem free, T(pf):

Figure 1, T(pf) is a measure of system problem free time.  It is analogous to and based on the formula for Operational Availability (Ao).

MTTC is a measure of the total time to correct a failure and contains all delays from discovery to correction.  This is viewed as the area where the Type Commander has the most influence, i.e. supply support, outside assistance etc.  MTBF is the time between failures based on calendar time, operating tempo and number of systems.  MTBF is viewed as the area where the ISEA has the most influence, i.e. MachAlts, ShipAlts, ECPs, documentation, etc.  Ideally MTBF should be maximized and MTTC minimized; this will drive T(pf) to the highest achievable levels.

A “Problem” for this analysis is a 2-Kilo written as a STATUS_CODE ‘2’-"non- operational" or STATUS_CODE ‘3’ "reduced capability" failure.  It is also a PRIORITY_CODE ‘1’- "C4 equivalent" or ‘2’- "C3 equivalent" or ‘3’-"C2 equivalent.   This is considered a significant maintenance event or a "Deck Plate CASREP".

MTTC-"Mean Total Time to Correct" is determined by taking all problem 2-Kilos closed in a month, subtracting the "when discovered date" from the "date closed" for each and calculating the average.

MTBF-"Mean (Operating) Time Between Failures" is determined by taking all problem 2-Kilos discovered in a month (failures) and using time and population to calculate the MTBF.  The time base used for this calculation is (0.667 x calendar time). In April 01, PEO TSC validated this shortcut (not appropriate for a formal Ao calculation), when they shared that they had done an extensive study with time meters and logs to determine the time of operational exposure for their systems and equipment. It turned out to be 2/3rds-calendar time. This corresponds to the TYCOMs estimate of an OpTempo of 2/3rds available time.

 
The populations used in this calculation are generally the equipment counts if the issue is "APL defined" or the platform counts if the issue is "EIC defined".

The formula for T(pf) is the same formula used for a formal Ao calculation based on operating time or for systems used intermittently and is the formula used by NAVSEA, Corona.  However, this analysis counts more items as failures (closer to the operator’s viewpoint).  The formula is stated so that one can see that the value of T(pf)  depends on the simple ratio of MTTC over MTBF (also makes it clear that the MTBF line needs to be above the MTTC line on the graph to get above 50% problem free availability).

T(pf) can also be considered as the probability that the “system” will be problem free when needed.   
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System Failure Rate:

The System Failure Rate, Figure 2, is a summary by calendar month of the number of STATUS_CODE ‘2’ and ‘3’ failures (deck plate CASREPs) and the number of distinct reporting UICs (Unit Identification Code).  A best-fit polynomial trend line is provided for each attribute.  Low failure rates and minimum units reporting are indicative of a highly reliable system.
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Maintenance Hours:

Maintenance Hours, Figure 3, provides a summary of the total number of JCNs (Job Control Numbers or 2-Kilos) written on the machinery control system by fiscal year.   It also summarizes by fiscal year the total number of ship’s force and IMA (Intermediate Maintenance Activity) man-hours documented in the 3-M System to support machinery control system maintenance.  This metric is intended to establish the order of magnitude for the maintenance effort required supporting this equipment.
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Maintenance Cost:

Maintenance Cost, Figure 4, is taken directly from OARS and is the ‘TOTAL_REPAIR_REPLACEMENT_COST’ by fiscal year for machinery control systems for the ARS-50 Class.  It summarizes the total cost of repair/replacement parts ordered through the Navy’s supply channels using a requisition (1250).  Ownership cost is the total cost of maintenance including Ships Force and IMA man-hours plus parts cost.  It summarizes the total cost of ownership as documented in the 3-M System.
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Cost Drivers:

Cost Drivers are the ten highest ‘TOTAL_PRICE’ parts extracted from OARS.  This represents total cost to the Navy, not necessarily to the individual unit.  Cost to the unit can be reduced by credit for a ‘turn-in’.  Figure 5 provides the niin, abbreviated niin nomenclature, quantity and total cost per niin for the ten most expensive repair parts for the machinery control systems aboard ARS 50 ships.  The period covered is 10/99 to 9/01.
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High Usage Parts:

High Usage Parts are the ten highest ‘PART_ISSUES’ extracted from OARS.  Figure 6 provides the niin; abbreviated niin nomenclature and total number issued for the ten most frequently requested non-consumable repair parts for ARS 50 machinery control systems.  The ten listed parts represent 14% of the total repair part cost.  The period covered is 10/99 to 9/01.
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CASREPs and Downtime:

Fig. 7 is a summary by Fiscal Year of the total number of C2, C3 and C4 CASREPs and the average downtime.  Downtime is the calendar days from submittal of the CASREP to submittal of the CASCOR.  
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Supply Effectiveness:

This metric provides information on the availability of required repair parts.  COSAL Effectiveness is the probability a requested item is stocked onboard whether or not it is available when requested.  NET Effectiveness is the probability that a stocked item is onboard when requested.  GROSS Effectiveness is the probability that any requested item is onboard when needed and is the product of COSAL*NET effectiveness.  Figure 8 provides COSAL, NET and GROSS effectiveness by fiscal year for ARS 50 machinery control systems.  The number below the Fiscal Year on the x-axis is the number of demands for that FY, the COSAL, NET and GROSS percentages are based on this number of demands.  Under ideal conditions COSAL and NET effectiveness would approach one and the MTTC ‘failures’ would be minimized and approach the actual MTTR (Mean Time to Repair) for the equipment.

[image: image8.wmf]SUPPLY EFFECTIVENESS

0.00%

20.00%

40.00%

60.00%

80.00%

100.00%

120.00%

FY95

2

FY96

1

FY97

9

FY98

24

FY99

32

FY00

95

FY01

117

DEMANDS BY FISCAL YEAR

EFFECTIVENESS (%)

COSAL

NET

GROSS

Fig. 8

CSMP Health:

Figure 9 provides a summary of the CSMP (Current Ship’s Maintenance Project) for all machinery control systems equipment maintenance action forms (2-Kilos).  The figure shows: the CSMP backlog with a polynomial trend line; the percentage of maintenance actions that required IMA assistance with a polynomial trend line; the average age of all 2-Kilos with a polynomial trend line; and the 2-Kilos in (opened) and out (closed) by calendar month.  All data for this graphic is extracted from the 3-M Database via OARS.  


A CSMP backlog is inevitable but can be minimized by submitting completed actions as soon after completion of the maintenance as possible.  This will minimize the average age of 2-Kilos (brown line) and leave only those 2-Kilos that are deferred as beyond ship's force or IMA capability to correct.   
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Self Sufficiency


Fig. 10, Failure 2-Kilo Deferral Dynamics, provides the dynamics of how failures are handled.  Green is unit ‘self sufficiency’, this is the percentage of failures corrected without outside assistance or parts.  Red is the percentage of failures deferred for lack of onboard repair parts, blue are deferrals for outside assistance (IMA, TSU, Depot, etc.) and brown are Ship’s Force deferrals for accomplishment at a later date.  Reasons for Ship’s Force deferrals for accomplishment at a later date include; current operations preclude accomplishment, lack of properly trained technicians, lack of documentation, or lack of available manpower.
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Summary:

The ARS-50 Machinery Control System has a history of T(pf) around 50 %.  The MTBF is currently less then the MTTC precluding the T(pf) from going above 50%.  The failure rate has been about 2.5 failures per month for the Class.  The Plasma Display Set far exceeds all other repair parts in cost.  The probability of a required repair part being onboard when needed is less then 30 %.  Each ARS has averaged just over one CASREP per year with the average downtime per CASREP exceeding 4 months.  The CSMP backlog is stable, but the average age of a 2-Kilo is starting to increase.  The Class ability to repair machinery control system failures without a deferral is climbing from a low of 9% to a current value of about 12%.
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