Serial Number Tracking 

(SNT)

Abstract

The Serial Number Tracking (SNT) project is accomplishing a goal that has existed since the beginning of repairables management – tracking individual components through supply, maintenance, and transportation. In addition to providing asset visibility, access to maintenance and usage history is also provided. To ensure that serial number data is properly captured throughout the process, automatic identification technology (AIT) is utilized in several forms.

The SNT System is a web-enabled Virtual Shared Data Warehouse (VSDW) that directly accesses multiple disparate maintenance and supply databases to provide responses to queries concerning asset visibility, maintenance history, and warranty status. The input of the serial number data element into these databases is a process, which has been improved to support the serial number tracking project, and enabled by AIT, wherever possible.

 SNT will provide numerous benefits to stakeholders throughout the Navy: improved asset visibility, enhanced warranty management, assessment of depot performance, simplification of fleet screens, retrograde tracking, identification of rogue items, reduction in carcass loss, and many others.

Initial Operating Capability (IOC) was achieved in January 2001, with deployment and user training commencing in November 2001.

Introduction

The SNT project was initiated in November 1998 in response to the Aviation Supply-Maintenance Readiness (AMSR) review, which determined that a serial number tracking system was required to assist in determining what factors were causing increasing costs and decreasing reliability of aviation depot level repairables (AVDLRs). Several attempts have been made over the years to track components by serial number (most notably CLAMP of the late 70s/early 80s), however, the systems were either labor intensive or stove-piped into specific environments (Trident, for example). Current information technology advancements, along with the power of the Internet, allow a seamless, enterprise-wide solution.

Several COTS products were assessed to determine the viability of replacing legacy maintenance and supply information systems in order to allow tracking by serial number, but were deemed too expensive and slow to implement. The decision was made to enhance existing legacy systems to accommodate SNT, and access the applicable databases from a single portal – a web-enabled SNT System. Different categories of queries were developed, including asset visibility into all levels of maintenance, supply, and transportation, as well as maintenance and usage history and reliability. A decision support system and automated messaging capability are provided. 

This paper will provide an overview of SNT benefits, the SNT system, AIT capabilities, and deployment strategy.

SNT Definition

Serial Number Tracking is defined as: ‘“closed-loop” cradle-to-grave tracking of maintenance critical, serialized components, providing asset and material status, and enabled by automated identification technology.’  Most repairable components currently have serial numbers assigned as part of the manufacturing process, which are visible with existing nameplate data. The SNT system will track this serial number and provide the ability to cross-reference to other critical maintenance and supply data elements, such as National Stock Numbers (NSNs), part numbers, document numbers, and job control numbers. SNT is not restricted to repairable items, however. Many maintenance significant consumable items, such as life-limited components, can also be tracked. AIT will be used wherever possible to facilitate accurate input of the identification data into applicable information systems.

SNT Benefits

 The SNT System will provide numerous benefits to both the supply and maintenance communities. These include but are not limited to:

· Accurately track warranties

· Achieve full in-transit visibility

· Support Performance Based Logistics (PBL) contract performance monitoring

· Assess depot performance

· Track usage history

· Target least effective items for disposal

· Simplify fleet screens

· Locate missing Engineering Investigation components

· Accurately track reliability

· Accurately track No Fault Found components

· Isolate ILS deficiencies to specific a/c, squadron, personnel, etc.

· Reduce carcass loss through business process improvement

· Determine part(s) life usage 

· Identify accurate part(s) configuration 

· Determine maintenance requirement(s) accomplishment status 

The benefits are numerous, and SNT is a best commercial practice that has been in place for many years in industry. Notably, major airlines and aircraft manufacturers use SNT to great benefit, and played a key role during the requirements determination phase of the SNT project.

SNT System

The conceptual solution envisioned by SNT encompasses the close integration of two primary systems:

1) A comprehensive Serial Number Tracking (SNT) system that facilitates the assessment of an asset’s location and status with respect to its maintenance plan and the consolidation of this information for logistics analysis.

2) An automated means of marking and identifying equipment items such that manual entry of the commonly used equipment identifiers is eliminated, where possible, utilizing AIT.

Serial number tracking of assets is critical to inventory validity, spare part procurement decisions and the financial integrity of Navy inventory management.  A consolidated and centralized view of correct information pertaining to the above is essential. 

In summary, the conceptual solution for Serial Number Tracking is to closely integrate a Serial Number Tracking system with automated technology for equipment identification.

The resulting SNT system, shown for aviation parts in Figure 1, operates throughout the Navy “enterprise” to provide a distributed, yet common, means of tracking Navy equipment. 
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FIGURE 1: SNT ARCHITECTURE TO SUPPORT TRACKING OF AVDLRS

The major information systems impacted in aviation maintenance/supply include NALCOMIS (O-OMA and O-IMA), MRP II (and/or CAV-ORM), FACTS, ATAC, CAV, and U2/DSS/UICP. GTN may be accessed for transportation data, using the document number(s), to cross-reference back to serial numbers.  Other transportation data is retrieved from systems such as LCAV and SMART Transportation Solution (STS).

A concept central to SNT is that the component serial number has to be correctly entered in any supply or maintenance transaction. Since serial numbers typically do not conform to any standard – they are usually assigned by Original Equipment Manufacturers (OEM’s) according to whatever internal methodology exists – there is no way for an information system to verify whether or not the serial number entered is correct. To ensure this  accuracy, AIT is used. Once the assumption can be made that through AIT the data entered into the automated information systems is correct, then the Serial Number Tracking System will be useful. As AIT is deployed over time, the completeness and accuracy of SNT data will improve, and weapons system maintenance and usage history will continually be enhanced. 

The SNT system is designed to provide several modules, each with specific queries aimed at capturing serial number data:

· Asset Visibility 

· Installed

· Retrograde

· Under repair

· In transit

· Inventory

· Maintenance

· Reliability

· Usage history

· Maintenance history

· Electronic logbook

· Engineering

· Configuration

· Warranty

· Warranty Terms

· Under Warranty

· Asset visibility

· Disposal

· At DRMS

· Maintenance History

· Usage History

· Electronic Logbook

These queries are intended to provide cradle-to-grave visibility of serialized components, along with maintenance and usage history. With this information, the previously listed benefits can be easily realized.

An image of the asset visibility screen is displayed in Figure 2: 
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Figure 2:

Asset Visibility

Screen Capture

Figure 3:  Installed Aviation 

Excel Spreadsheet Format

	Serial Number Tracking System (SNTS)

	Installed - Aviation

	Date:
	9/4/02 9:49
	
	
	
	
	
	

	Serial Number
	Part Number
	CAGE 
	Work Unit Code
	Installation Date
	Type Model Series
	Bureau Number
	UIC

	610-1
	70305-02110-043
	78286
	29232
	24-Aug-2002
	SH-60F
	164618
	09205

	612-1
	70305-02110-043
	78286
	29232
	24-Apr-2002
	SH-60F
	164613
	09205

	164618-1
	70305-02110-043
	78286
	29232
	08-Apr-2002
	SH-60F
	164618
	09205

	426
	70305-02110-043
	78286
	29232
	25-Feb-2002
	SH-60F
	164796
	09488

	01234
	70305-02110-043
	78286
	29232
	11-Jul-2001
	SH-60F
	164099
	09488

	411
	70305-02110-043
	78286
	29232
	30-Oct-2000
	SH-60B
	411
	68709


If a user desired Installed Aviation asset visibility, by serial number, of a specific part number, he or she would enter the part number and click on the “submit query” button. The response, detailing each serial number, squadron, aircraft T/M/S, bureau number, date installed, etc. will be displayed as shown in Figure 3 reflecting the Excel Spreadsheet Format that can be performed  from the Web Site.

Automatic Identification Technology

AIT has been demonstrated in several prototype environments and is in the process of being fully deployed in the naval aviation environment. Two forms are used: bar codes and contact memory buttons (CMB). Bar codes can be used where only nameplate data is required. CMB also allows for data storage, and can accommodate up to 32K of memory. This capability is useful for storing warranty or maintenance data where access to a central database is readily available.
CMBs are very versatile and can be protected from data manipulation. Data can be partitioned, and hidden from viewing by unauthorized personnel if desired. Several manufacturers and commercial depots have expressed a strong interest in utilizing a portion of the CMB data for their internal manufacturing or repair process information.

A depiction of the bar code and CMB is displayed in Figure 4:
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Figure 4: CMB/Bar Code

Both forms of AIT were tested on operational SH-60 helicopters at HSL-40 in Mayport, FL. Twenty-five individual components were marked with a combination of bar code or CMB on all ten squadron aircraft. An interface was written to allow the population of part number/serial number/CAGE information upon the initiation of a maintenance action form in Optimized NALCOMIS. A single device was used to read both bar codes and CMBs, and could be taken to the flight line. Aircraft inventories were also conducted using the AIT. This process allowed a reduction in aircraft inventory time from three to four days to three to six hours, and the creation of maintenance action forms to be reduced by half.

The demonstration provided numerous lessons learned that allowed a straightforward transition to AIT deployment.

AIT can be applied to items in two scenarios: forward-fit and retrofit. Forward-fit pertains to items in the procurement cycle. The AIT is applied prior to delivery to the government. This is accomplished through contract modification or new contracts. Retrofit is more difficult, and is applied to deployed legacy weapons systems. Many options exist pertaining to where the AIT gets applied (organization level, depot, warehouse, etc.) and how quality assurance is ensured. 

Another issue with AIT is with the form (bar code or CMB) that is applied. Bar codes can be applied to several different media substances, each with different levels of survivability. Paper labels are cheap but easily damaged. The most survivable, metal nameplates with photoengraved marking, are relatively expensive and require special facilities to produce. Any item that would require any data to be stored other than nameplate (warranty, maintenance history, logbook, etc.) would use a CMB. The cost per CMB ranges from $10 - $15 each plus a small amount of epoxy. 

A separate but related aspect of AIT to support SNT is the application of the component serial number to shipping documents and inventory labels. When a component is packaged, supply and transportation personnel do not have access to the component directly and are unable to access the component AIT. This necessitates adding the serial number to existing data on applicable documentation (DD 1348-1A IRRD for example) and bar coding it. This change has been applied to FACTS, ATAC, and CAV systems. Additionally, on new contracts, OEMs provide the serial number along with other parts identification data in bar coded format on the outside of the shipping container, which makes the data available to material management information systems.

Finally, in preparation for the Enterprise Resource Planning (ERP) initiative, the SNT Project has worked to ensure data standards from the contact memory button will be readable by the SAP Application when it is stood up in December 2002.

Deployment Strategy

SNT deployment mirrors the two-pronged SNT concept – system and AIT deployment are two separate events.

The SNT System began deployment immediately after interim operating capability in January 2001. Deployment  consisted of establishing the application in a production environment, and granting access to users via the world-wide-web. User training and desk guides are now available. 

AIT deployment is more complicated and a series of steps must be taken before components can be marked. Engineering approval must be granted via some form of technical directive, and drawings changed to indicate AIT placement on the component. Since multiple levels of maintenance could be engaged in applying the AIT, consistent media location must be ensured. It must be noted that SNT can occur without AIT – serial number capture during supply and maintenance transactions must happen manually, however, this does not ensure the accuracy desired which AIT provides.

Serial Number Tracking Application

SNT is a powerful concept, and can be leveraged throughout supply and maintenance communities. It can be used to accurately track warranties, target items for induction or disposal, and purge rogue items from the system.

In warranty management, it is currently impossible to identify items under warranty and issue them from supply according to warranty expiration date. Consequently, item warranties may expire while in inventory, sometimes prior to first installation. Since warranty expiration can be different for individual items depending on delivery or manufacturing date, it is necessary to track by serial number to ensure effective warranty management. With serial number tracking, it is possible to track individual items in inventory, and issue specifically by serial number based on the warranty expiration – in theory, issue the items with the least remaining warranty life (this is essentially a first-in/first-out management of warranty items). 

To target items for induction or disposal, it is necessary to combine maintenance and supply data to make informed decisions, again using serial number. When combining maintenance history with known inventory items, it is possible to target items for depot induction by applying known maintenance discrepancies and targeting items with similar problems. This can make depot repair more efficient as production lines can be configured in advance and material ordered to support the repair in advance of the induction. In disposal of excess, it is possible to assess maintenance and usage history, and target items with the lowest reliability or highest operating hours or cycles, thus saving the most reliable items for continued use.

Some components are inherently unreliable, and may be simply lemons or rogue items that are repaired much more frequently than other like components. These items can be targeted and removed from the system so they do not continue to be an operational and maintenance burden on the warfighter.

Other applications of SNT may include identification and recovery of lost carcasses and in-transit items, accurate depot performance monitoring, automated fleet screens, and identification of ILS deficiencies.

SNT Project Update

Currently NAVAIRSYSCOM is engaged in a five-year contact memory button installation plan for each of its Type/ Model/Series aircraft.  Eventually, more than 1.25 million aviation depot level repairable will be equipped with contact memory buttons.  Installation is nearly complete for the fleet of H-53 aircraft with the E-2/C-2 aircraft to begin shortly. Engineering work is currently underway on several other aircraft, including the S-3, F/A-18, and P-3 with installations on those aircraft to begin in late FY-02 or early FY-03.  

Recently, the SNT Project has been successful at gaining visibility into several additional databases, ensuring access to serialized components not equipped with contact memory buttons.  Databases such as the CAV-ORM database in Aviation Maintenance Depots and shipyards, L-CAV at Material Processing Centers (MPC’s), Re-Engineered Residual Asset Management (RRAM), and Configuration Data Manager’s Database-Open Architecture (CDMD-OA) are all now being accessed via the Serial Number Tracking Web Application.  Access to these and future databases will ensure the highest possible degree of Total Asset Visibility, whether or not the assets in question are tracked via a contact memory button.

Since it is not always feasible for certain workers within the Supply Chain to open sealed packages in order to access the contact memory button on components, the SNT Project has worked to alleviate that dilemma while still maximizing the use of AIT.  In certain databases, such as Commercial Asset Visibility (CAV) and Fleet Automated Control Tracking System (FACTS), the SNT Project has caused for the inclusion of a Serial Number field.  More recently, SNT has enabled an expanded use of AIT to ensure data integrity and ease of data entry.  For instance, serial number information is now possible on the DD Form 1348-1 in both eye-readable and bar coded format.  The output from both FACTS and ATAC stations can now bar code serialized items to ease data entry at other locations when the assets are received.  CAV and CAV-ORM sites will also have the ability to read and enter bar-coded serial number information.  In the future, DLA will also participate in the reporting of Serial Number information from Navy assets.  In December 2002, all serialized repairable assets designated by the Navy will be reported by serial number as they are are received or issued from DLA activities.  This will be the first instance of Serial Number Tracking at DD activities and will open the door to serial number visibility of thousands of Navy repairables. 

Conclusion

Serial Number Tracking is a process that has been pursued for years, and is only now being realized through advances in information technology and the world-wide-web. The leveraging of maintenance and supply information to make informed decisions on repair and disposition of weapons system components is not only a best commercial practice, it makes good business sense. As the serial number tracking process is continually enhanced, it will become a standard operating procedure at all levels of supply and maintenance, and will ensure that the warfighter is getting the most value for scarce operating funds.
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