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1.  SYSTEM WARRANTY
1.1  Scope/Overview

1.1.1 This guide is for use by program managers, project officers, logistics managers, contracting officers, and others who may be responsible for warranty development and implementation.  Its purpose is to supplement Air Force Manual 64-110, “Manual for Weapon System Warranties” dated 13 May 94.  The following steps are the crux of the warranty process:

· Establishing a Warranty Team,

· Selecting one or more Essential Performance Requirements (EPRs),

· Selecting a warranty type to adequately cover the selected EPRs,

· Performing a Cost Benefit Analysis (CBA) to evaluate the warranty type, and 

· Documenting the process in a Warranty Plan.

1.1.2 This guide uses the terminology “Weapon System Warranty (WSW)” interchangeably with “System Warranty” and “Warranty.”  The intent, regardless of terminology used, is that warranty principles apply to the acquisition of all products and services.
1.2  DEFINITION

1.2.1 A warranty is a promise or affirmation given by a contractor regarding the nature, usefulness, or condition of the supplies or the performance of services furnished under a contract.   The objective of a warranty is to motivate contractors to design, produce, and deliver a quality product (i.e., foster quality performance) and to give the Government recourse when the product does not perform as contractually agreed to by both parties. A well-written warranty delineates the rights and obligations of the contractor and the Government for defective supplies and services.

1.3 BACKGROUND

1.3.1  Historical Perspective

· Early 1970s.  The Assistant Secretary of Defense requested the Services conduct a trial application of warranties in the acquisition process.  The first concept was the Reliability Improvement Warranty (RIW) designed to accomplish reliability improvement resulting in lower support cost.

· Early 1980s.  The use of weapon system warranties (WSWs) became a standard option but was only selectively applied by various program offices.  

· 1984 Mandatory Requirement for WSWs [now repealed].  In response to rising public concern about performance deficiencies of major weapon systems and the overpricing of associated components, Congress enacted Section 794 of the Defense Appropriations Act of 1984 that made WSWs mandatory.  Title 10 U.S. Code Section 2403 which became effective in January 1985 required the prime contractor for a major weapon system or a major component to provide a written warranty and further specified certain remedies.  Specifically, it stated that defense departments and agencies could not contract for the production of a weapon system with a unit weapon system cost of more than $100,000 or an estimated total procurement cost in excess of $10 million unless each contractor for the weapon system provided the Government written warranties that:

· The weapon system conformed to the design and manufacturing requirements in the contract, 

· The weapon system was free from all defects in materials and workmanship, and 

· The weapon system, if manufactured in mature full-scale production, conformed to the essential performance requirements of the contract.

This statutory requirement was repealed in 1998—see below.

· 1994 Ruling on Commercial Warranties.  The Federal Acquisition Streamlining Act of 1994 (41 U.S.C. 264 note) requires contracting officers to take advantage of commercial warranties.  To the maximum extent practicable, solicitations for commercial items shall require offerors to offer the Government at least the same warranty terms, including offers of extended warranties, offered to the general public in customary commercial practice.

· 1996 GAO Report on Weapon System Warranties.  GAO Report B-259383 issued June 1996 concluded that the use of warranties in weapon system acquisitions is not practical and does not provide sufficient benefit to the Government.  The report estimated that the military services spend about $271 million annually for weapon system warranties with a return of only 5 cents per dollar.

· 1998 Repeal of WSW Requirement.  Section 847 of the National Defense Authorization Act for Fiscal Year 1998 (Public Law 105-85) repealed Section 2403 of Title 10 U.S. Code.  Senate Conference Report Section 811 stated:  “The conferees direct the Secretary of Defense to issue regulations to ensure that program managers actively and thoroughly examine the value and utility of contractor guarantees on major systems and pursue such guarantees where appropriate and cost effective.”  It is now generally believed that the 1984 mandatory warranty guarantees of design/manufacturing (Type 1) and freedom from defects in materials/workmanship (Type 2) offer little practical warranty protection.  Compliance measurements are difficult, if not impossible, to verify and adherence does not provide assurance that the essential performance requirements will be met. 

· 2004 Air Force Audit on Reparable Asset Warranties.  The Air Force Audit issued July 2004 found AFMC personnel purchased at least six separately priced extended warranties, valued at $46M, without a process or system capable of tracking and identifying individual assets with multiple warranty expiration dates.  Additionally, the audit further demonstrated the Air Force’s inability to track warranted assets.  Over 276 unserviceable reparable assets valued at $2.6M were identified as warranted in the Defense Logistics Agency (DLA) warehouse, yet AFMC logistics and contract management personnel were unable to determine asset warranty status, whether assets were properly shipped or additional shipping costs were needed to reship assets, or if the warranty on assets expired while in storage.
1.3.2  Regulatory Requirements.  The following is a brief recap of current requirements:

1.3.2.1 FAR 46.7 states that the use of warranties is not mandatory.  However, if the benefits to be derived from the warranty are commensurate with the cost of the warranty, the contracting officer should consider placing it in the contract.  In determining whether a warranty is appropriate for a specific acquisition, FAR Subpart 46.703 requires the contracting officer to consider the nature and use of the supplies and services, the cost, the administration and enforcement, trade practices, and reduced requirements. The rationale for using a warranty should be documented in the contract file.
1.3.2.2 DFARS 246.704 sets forth the following:  “The chief of the contracting office must approve use of a warranty, except in acquisitions for:  (1) Commercial items;  (2) Technical data, unless the warranty provides for extended liability;  (3) Supplies and services in fixed-price type contracts containing quality assurance provisions that reference higher-level contract quality requirements; or  (4) Supplies and services in construction contracts when using the warranties that are contained in Federal, military, or construction guide specifications.”

1.3.2.3 DFARS 246.702 sets forth the following:  “Departments and agencies shall establish procedures to track and accumulate data on warranty costs.”
1.3.2.3 FAR Subpart 46.710, Contract Clauses, provides for the use of variations of the following “express” warranty clauses that are primarily applied to non-commercial contracts in which the inclusion of a warranty is appropriate:  

1) 52.246-17, Warranty of Supplies of a Non Complex Nature; 

2) 52.246-18, Warranty of Supplies of a Complex Nature; or 

3) 52.246-19, Warranty of Supplies under Performance Specification or Design Criteria.  

1.3.3  Commercial Regulatory Requirements.
1.3.3.1 The Federal Acquisition Streamlining Act of 1994 requires contracting officers to take advantage of commercial warranties.  To the maximum extent practicable, solicitations for commercial items shall require offerors to offer the Government at least the same warranty terms, including offers of extended warranties, offered to the general public in customary commercial practice.  The standard practice is to accept the manufacturer's commercial warranty that is typically some form of materials and workmanship guarantee.   It is important to specify the intended use of the item and the desired elements of a warranty in the solicitation.  The Instructions to Offerors (ITOs) should allow for the offering of alternative warranties.  In all cases, it is suggested that offered warranties be reviewed by the Government’s legal staff.

1.3.3.2 Commercial warranties should be given equal weight to the other key discussion topics of pricing, delivery, and financing--warranties should be viewed as a negotiable item and tailorable.  Effective negotiations will require market research to determine (a) what is the “normal” warranty practice for the industry in question and (b) the leverage you may have based on size of the procurement.

1.3.3.3 FAR Part 12, Subpart 12.3, specifies the use of the clauses at FAR Subpart 52.212, Contract Delivery or Performance, provisions and clauses for FAR Part 12.  Specifically, FAR Subpart 52.212-4, Contract Terms and Conditions - Commercial Items, is incorporated into contracts by reference.  Paragraph (o) of  this clause reads as follows:  

“The Contractor warrants and implies that the items delivered hereunder are merchantable and fit for use for the particular purpose described in this contract.”   

This wording invokes an “implied” warranty of merchantability and an “implied” warranty of fitness for particular purpose:

· The implied warranty of merchantability provides that an item is reasonably fit for the ordinary purposes for which such items are used. The items must be of at least average, fair or medium-grade quality and must be comparable in quality to those that will pass without objection in the trade or market for items of the same description.  

· The implied warranty of fitness for a particular purpose provides that an item is fit for use for the particular purpose when (i) The seller knows the particular purpose for which the Government intends to use the item; and (ii) The Government relied upon the contractor's skill and judgment that the item would be appropriate for that particular purpose.  These two criteria are of utmost importance if the item being bought is for a unique use--this information should be specified in the solicitation.  

1.3.3.4 FAR 12.302 includes information on how to tailor FAR 52.212-4 to adapt it to reflect customary market conditions. 

1.3.3.5  For information about "express warranties" see FAR 12.404 and FAR 46.706(b)(1)(iii).

1.4  WARRANTY CONCEPTS.
1.4.1  Warranty Types.  Warranties can be classified into the following types:

1.4.1.1 Assurance warranties “assure” a specified level of performance—usually a minimum acceptable specification requirement.  Basic assurance warranties are appropriate in most cases where the Air Force is interested in ensuring that minimum performance requirements are met.  Simpler procedures suffice for low risk programs but become more complex in higher risk programs.  An Essential Performance Requirement (EPR) Warranty, a type of assurance warranty, specifies a warranted level of performance that relates to a system, subsystem, or item specification requirement of the contract.

1.4.1.2 Incentive warranties provide motivation for the contractor to improve upon the minimum acceptable specification requirement.  The levels of performance that the contractor is incentivized to reach are normally stated as goals in the system or item specification (as well as in the incentive warranty itself).  Incentive warranties may take on certain aspects of assurance warranties by requiring the contractor to guarantee certain minimum acceptable requirements while, at the same time, incentivizing the contractor to achieve the incentive goals.  Incentive warranties are typically used when increased performance is desired.  

1.4.1.3 Reliability Improvement Warranties (RIWs), a type of incentive warranty, have been used by the Government since the 1970s.  Over a fixed period of time, the contractor works to achieve reliability goals at specified intervals over the course of the warranty.  Reliability measurements are taken at those specified intervals and, depending upon the contractor's success in reaching the stated goals, incentive payments are made to the contractor.

1.4.1.4 Insurance warranties protect the Government against substantial contingent losses due to support costs or inadequacies after acceptance.  Contractor bears the responsibilities for the repair or replacement costs.

1.4.2  Specific Warranty Coverage.  See section 2.0 for an example of warranty coverage. 

1.5  WARRANTY PLANNING/PLANS/ADMINISTRATION.

1.5.1  Roles and Responsibilities.  Key roles and responsibilities are as follows:

1.5.1.1 Program Managers (PMs).  PMs examine the value of warranties and pursue such warranties when appropriate and cost effective.  A determination is best made early in the acquisition cycle on the appropriateness of a warranty.  PMs have overall responsibility for warranty planning and establish a multifunctional “warranty team” as soon as the requirement has been identified.  Finally, PMs should reassess warranty strategies periodically throughout the acquisition cycle because information gained in each acquisition phase will be beneficial in creating warranties for subsequent phases.

1.5.1.2 Warranty Manager.  The warranty manager is responsible for the management, tracking, and administration of a specific contractual warranty.  The warranty manager manages and integrates the performance, operational, and support requirements of the using and acquisition commands during contract development and warranty administration planning.  

1.5.1.3 Warranty Team.  The warranty team prepares a “Warranty Plan.”  This plan is ultimately subject for review and approval by the Chief of the Contracting Office.  The development of a team and a plan is at the heart of a successful warranty.  The members of the team should obtain coordination of the plan with the following organizations: acquisition command, using commands, the responsible contracting administration office, and contractor (if appropriate).   A list of team membership can be found at 1.5.3.1 (2).
1.5.1.4 Contracting Officer (CO).  The CO should pursue warranty coverage through Requests for Information and Draft Request for Proposals.  During the requirements definition or market research phase, the CO must clearly communicate the intent and the specifics of planned warranty provisions.  When determined appropriate, a warranty provision should be placed in the Request for Proposal (RFP) and the discussion of warranty should be a key topic of discussion.  The contracting officer shall document the decision to purchase a warranty. This documentation shall include the chief of the contracting office approval citing applicable rationale and a CBA (if applicable).   Contracting Officers are required to obtain and review the HQ AFMC/A4 assurance that a capability to track and enforce reparable asset warranties exists prior to purchase.
1.5.1.5 Using Commands.  The using commands should participate in the warranty planning efforts.  The using commands ensure that the warranty supports their contract requirements, is cost-effective, enforceable, and can be administered in the field.  Their concurrence with the warranty requirements, recommendations for measuring and validating any warranted EPRs, and their methodology for administering the warranty and tracking the warranted items are essential to an effective warranty.

1.5.2  Warranty Planning Activities.

1.5.2.1 The Warranty Team is responsible for preparing a Warranty Plan that documents why a warranty is or is not appropriate for the acquisition; how the warranty will be tracked; and how the warranty will be handled after the completion of the contract period of performance (or the close out of the contract) when the warranty period extends beyond the life of the contract.  If a warranty is appropriate the plan shall document the clause and all administration, tracking and closeout  requirements.  The clause and administration requirements must be fully integrated with all logistics support elements and any contractor support requirements.  Warranty Team involvement in the warranty plan development ensures that each activity has a knowledgeable representative who can expedite the coordination of the warranty plan through their activity.

1.5.2.2 It is essential that warranty clause development and warranty plan strategy be concurrent activities. Warranty administration must be tailored to the warranty clause, administration and tracking procedures and should be documented in the warranty plan.  It is also important in warranty planning to receive and incorporate inputs from the using command and supporting organizations. Warranty Administration should also address any warranty period that extends beyond the period of performance of the contract.
1.5.2.3 Warranty activities occur in every phase of a system's life.  The Warranty Plan is, therefore, a living document that should be updated periodically.  Since the system acquisition life cycle can vary, the specific acquisition situation will dictate when warranty activities will take place.  The following is a general guideline of warranty activities for an acquisition life cycle.  

1) Concept and Technology Development Phases:



a)
Determine the appropriateness of a warranty



b)
Select potential EPRs to warrant


2) System Development & Demonstration Phase:



a)
Determine the appropriateness of a warranty



b)
Develop a cost benefit analysis (CBA)



c)
When cost beneficial, alert the contractor that a warranty is required



d)
Warranty manager appointed by the PM within 30 days of Milestone B decision



e)
Warranty Team is convened within 90 days of Milestone B decision



f)
Warranty strategy planning is initiated



g)
Warranty requirements are drafted for inclusion in EMD or Production RFP



h)
Warranty Team develops the Warranty Plan



i)
Warranty Team evaluates warranty data collection and tracking systems


j)
Chief of Contracting Office/PM approve Warranty Plan

3) Production & Deployment Phase:



a)
Refine warranty provisions for inclusion in the Production RFPs



b)
Define EPRs



c)
Update the CBA and Warranty Plan



d)
AFOTEC provides assessment of proposed EPRs



e)
Finalize EPRs



f)
Finalize CBA


4) Operations & Support:



a)
Evaluate warranty administration, data collection, and tracking system procedures



b)
Revise Warranty Plan as required



c)
Revise Warranty clauses as needed



d)
Tailor clauses and administration procedures to include closeout administration

5) Close Out:


    a)
Verify that the Warranty is complete.

    b) 
Tracking and enforcement mechanisms must be in place during the warranty period of  performance.
1.5.3 Warranty Plan Contents.  

1.5.3.1  A formal Warranty Plan is suggested for all system acquisitions.  The plan should be in writing and describe why a warranty is appropriate for the acquisition.   The Warranty Plan should address the following:

1) Acquisition Background.  Describe the overall acquisition structure of the system being acquired.  Summarize the program and warranty history to date, including an explanation of why a system type warranty is or is not appropriate.  In general terms, describe the warranty requirements specified in the Acquisition Plan or those sought in the RFP.  Prior to purchase, HQ AFMC/A4 must provide the Contracting Officer written assurance that the capability exists to track and enforce reparable asset warranties.
2) Warranty Team.  Describe the Warranty Team organizational and management responsibilities.  List the team membership (i.e., warranty manager, contracting officers, engineers, logistics specialists, cost analysts, using command representatives, AFOTEC representative, contract administration office, and other points of contact deemed necessary for warranty administration).

3) Attributes of the Warranty.  Summarize the attributes that must be covered by a warranty.  If EPRs are warranted, summarize all the EPRs considered (i.e., state the source for selecting the EPR) and the rationale for the selection of the EPRs to be warranted (i.e., are the EPRs measurable and what will be the data collection procedures).  Describe the input received from the operating commands/field.  Attach the proposed warranty clause to the plan and identify any special considerations or constraints affecting selection of the terms and conditions.  This should include any tracking, administration, and closeout issues. When a warranty is envisioned, a draft warranty provision should be included in the Engineering and Manufacturing (EMD) Request for Proposal (RFP).

4) Cost-Benefit Analysis (CBA).  Describe the CBA methodology used and summarize the CBA results, or explain why a CBA is not applicable (e.g. commercial warranty).  Consider the following list of discussion topics:  methodology used, data sources used, analysis limitations, assumptions, data accuracy, and adequate support for conclusions.

5) Contractor Logistic Support (CLS)/Interim Contractor Support (ICS).  Summarize the planned CLS and ICS.  Evaluate the effects of any potential overlaps with warranty coverage.  (CLS/ICS considerations should have been addressed in the CBA and discussed above.)  Ensure the warranty and support costs are segregated for accounting purposes--it should be made clear that the warranty efforts and the contractor support efforts are two distinct requirements.

6) Final Warranty Clause/Coverage.  Insert a copy of the warranty from the contract.

7) Warranty Administration.  

a) Describe the specific administration requirements of the Government and the contractor  (i.e., this includes the basic warranty process, how items will be identified as defective, how they will be marked, how they will be transported, how they will be tracked, how and when EPR measurements will be taken (if applicable), how the warranty will be tracked after the contract period of performance is complete, and all of the detailed procedures of day-to-day warranty management).  Administration procedures for each component of the final warranty clause should be developed.  Administration procedures developed should also be specifically addressed in the warranty clause.

b)  It is not the intent of current policy to require extraordinary procedures to administer the warranty.  The degree of program technical risk should be a primarily consideration when determining the detail of the warranty administration procedures.  Low risk programs should have relatively simple administration procedures.  However, even programs with significant and substantial risk should not establish procedures requiring extraordinary field activity to implement. Administration procedures shall not require additional field level inspections, tests, measurements, or data collection systems to enforce unless fully coordinated in the warranty plan.  Administration policy must be consistent with, and not impede, the planned operational and maintenance concepts of the item/system
8) Warranty Administration Flowchart.  A flowchart may be useful in determining administration requirements.  The PM should coordinate with the appropriate requirements and supply personnel to ensure that warranted items can be tracked and managed effectively and efficiently using Air Force supply and maintenance data systems.  The warranty manager and the warranty management team need to understand the data available in these systems so they can extract data for warranty failures verification.  

9) Foreign Military Sales [FMS].  If a system warranty is to be obtained for an FMS purchaser, discuss the FMS purchaser's warranty requirements and the U.S. Air Force's plan to obtain those requirements.  The PM must develop a separate FMS warranty plan when a systems warranty will be acquired.  An FMS customer-directed systems warranty does not require a CBA unless specifically requested. Prior to purchase, HQ AFMC/A4 must provide the Contracting Officer written assurance that the capability exists to track and enforce reparable asset warranties.
10) Schedule.  Identify key events and dates such as delivery dates, warranty periods, CBA accomplishment, and updates.  [Include key program milestones as well as key warranty related dates, CBA accomplishment, delivery dates, and Warranty Plan draft, approval and updates.]

11) Training.  Identify training requirements, methods, schedule, and recipients. Incorporate this training into the program's formal training requirements and plans.  It is important that training be provided to the using command personnel concerning warranty administration activities, particularly when new systems are being introduced into the inventory.  The using command field personnel must be aware of their responsibilities in performing warranty-related activities for the warranty program to be successful.

12) Remedies.  Summarize the remedies available to the Government.

13) Tracking of Costs.  The Warranty Manager is responsible, with assistance from the FM community, for establishing procedures and methodologies to track warranty actual cost data.  The cost factors used to determine the CBA are indicators of the cost factors for actual cost accrual.  The following are cost factors that the Warranty Manager may use to accumulate actual cost data:

· Cost of preventive and corrective maintenance required to remedy an equipment or system failure resulting from a warranted item failure that is not fully reimbursed from the contractor.

· Repair and diagnostic cost resulting from identification of a warranted failure.

· Cost of transporting warranted items to and from the contractor repair facility.

· Cost of inventory management functions required for multiple routing of the warranted item.

· Pipeline and storage times that result from exhibit storage or excessive pipeline time while the exhibit is undergoing failure analysis or in the contract depot repair/replace line.

· Cost of data requirements to support warranties; cost of developing and maintaining data collection and analysis systems for warranties if necessary.  This cost includes any manual or microcomputer methodologies that are developed or purchased for the sole purpose of warranty data management.

· Cost of procedures and staff to administer warranties.  This does not include the cost of administrative duties performed by the originating/screening points for submission of warranted failures for other than the explicit purpose of warranty claim processing.

1.6 COST BENEFIT ANALYSIS (CBA) 

In determining the value of a warranty, a CBA is used to measure the life cycle costs of the system with and without the warranty.  A CBA is required to determine if the warranty will be cost beneficial.  Air Force policy for CBAs is established by SAF/FM.  Specific instructions on economic analysis are contained in AFI 65-501.   CBA is an economic analysis, which basically compares the Life Cycle Costs (LCC) of the system with and without the warranty to determine if warranty coverage will improve the LCCs.  In general, five key factors will drive the results of the CBA: cost of the warranty + cost of warranty administration + compatibility with total program efforts + cost of overlap with contractor support + intangible savings.  Effective warranties integrate reliability, maintainability, supportability, availability, and life-cycle costs.  Decision factors that must be evaluated include the state of the weapon system technology, the size of the warranted population, the likelihood that field performance requirements can be achieved, and the warranty period of performance.

Follow-on contracts on acquisition programs that have established system warranty provisions may continue such provisions without conducting a CBA as long as no changes to warranty price are anticipated and no changes to planned operational, maintenance, or supply concepts have been made.

CBAs will cut across many functional and professional lines.  A typical analysis could require the following experts: Reliability Engineer, Maintainability Engineer, Logistics Management Specialist, Supply Specialist, Mathematician, Statistician, Systems Analyst, Operations Research Analyst, et al.   The varied personnel talents needed to properly complete the warranty analysis partially explain why neither industry nor Government has consistent organizational and staffing solutions to perform this task.  This organizational diffusion of the people necessary to do the job tends to complicate the task of the lead analyst.  The development of effective and enforceable warranties is dependent upon the contributions of all these functional specialists. Obviously, a warranty analysis is not a one-person task and if the accomplishment of the analysis is attempted in that way, the likely result may be an unworkable warranty and the potential waste of Government money.

The warranty pricing process will involve both the Contractor and the Government.  The Contractor quotes the cost of warranty implementation plus any assumed risk for not meeting the requirements while the Government performs a warranty “should-cost” analysis.  The Government then performs a CBA to determine the cost effectiveness of the warranty.  Each party then negotiates until the warranty is mutually acceptable. Remember, everything is negotiable. Each warranty pricing effort is unique.
CBAs should be initiated as soon as cost data is obtained.  Sensitivity analysis should also be performed to see the effects of changes to program parameters on warranty cost effectiveness.  These parameters may include the length of the warranty, system activation schedules, projected utilization rates, repair turnaround times, or system performance elements.

1.6.1 Basic Framework for Performing a CBA

1.6.1.1 Step 1 -- Establish and Define Objectives

· Define requirements to which all cases will be compared.  Risks will be defined/measured as the inability to meet these requirements and the consequences of this inability.  

· Determine the Essential Performance Requirements (EPRs) for which warranty coverage is desired.

· Determine how these EPRs are to be measured and verified in the field and select a candidate warranty type which will provide appropriate coverage.

· Define figures of merit which quantitatively express a candidate’s effectiveness.  [Note: a figure of merit for a given object is a numerical indicator that expresses how “good” or “bad” the object is compared to other similar objects.  For example, the mean time between failures (MTBF) for a power supply (e.g., 2000 hrs) expresses the reliability of that particular power supply and can be readily compared to a competing power supply which has a MTBF of 2500.]  

· The objective of warranty analysis is to provide a comparative analysis of benefits of each candidate only, not to determine absolute cost estimates. This simplifies the analysis considerably and keeps it focused on the key drivers as will be seen in the following subsections.

1.6.1.2 Step 2 -- Specify Ground Rules and Assumptions

Extract the warranty requirements/parameters from the candidate warranty clause for later insertion into the analysis during execution of the quantitative techniques. These include such items as the specific coverage information (i.e., the systems to be warranted and the associated parameters, warranty duration expressed in years, months, or hours, precisely what invokes producers remedial/corrective actions and precisely what those actions are, responsibilities of each party, who bears which costs, how will the item/system be tracked, and what are the procedures for administration after the contract period of performance is complete).
1.6.1.3 Step 3 -- Identify Alternatives

It is very important that all alternative warranty candidates along with the baseline alternative case be considered during the preliminary assessment stage of the warranty analysis and in the final quantitative evaluation.  The baseline for each candidate is the economic cost to the customer of not acquiring the warranty.  Benefits to be gained by electing to have the candidate component/performance characteristic warranted are measured relative to this baseline.  Results from the quantitative analysis of one candidate alternative may lead to or suggest another candidate alternative of the same warranty type but with different warranty parameter values. Sensitivity analysis will allow examination of warranty parameters/requirements.  To accomplish this sensitivity analysis, the analyst will vary the numerical values associated with the EPRs.

1.6.1.4 Step 4 -- Determine Costs of Each Candidate

a. Warranty costs arise primarily from (a) the contractor’s charge for accepting the deferred liability created by the warranty and (b) the Government’s administration and enforcement of the warranty--administration cost is a critical cost that is often understated.  For purposes of cost comparisons, determine the cost in constant dollars for the baseline case and for each warranty candidate.  Although less easily quantified, costs that are incurred during development specifically to reduce warranty production risks, logical and operational benefits expected as a result of the warranty, and the impact of contractor motivation provided by the warranty are qualitative costs that must also be considered. Additionally, do not forget to quantify the costs of warranty administration after the completion of the contract period of performance or after the contract is closed out.
b. For any given procurement, there can be many warranty variants to consider (e.g., warranty duration, MTBF or RIW, failure-free or expected-failure).  A cost benefit analysis should be accomplished for each alternative to facilitate an appropriate program decision.  

c. Essentially the cost benefit of a warranty is considered to be the difference between the life cycle cost of a system with a warranty and the life cycle cost with no warranty.  Life cycle cost is defined as the total cost of an item or system over its full life.  It includes the cost of acquisition, ownership, and disposal.  For the purposes of this guide, sustainment costs include both ownership and disposal costs.

d. The following is an outline of costs to consider:


1)
Life Cycle Cost  = Acquisition Cost (CA) + Sustainment Cost (CS)



2)
Acquisition Cost consists of:







     Investment Cost



Development Cost
    Nonrecurring Investment Cost
Recurring Investment Cost



Prime Equipment
    Intro to Supply System
Installation & Sys Integration




Support Equipment   Initial Training

Engineering Change Requests




Software
    Initial Tech Data
Second Destination Transportation






    New Facilities






    Training Equip Initial Spares






    Prime Equip & Initial Spares






    Support Equip & Initial Spares






    First Destination Transportation



3)
Sustainment Cost (CS) consists of:

· Operating & Support Cost - Energy, Recurring Training, Materials/Parts, Mod Kits, Depot Level Repairables, Depot Overhaul, Sustaining Engineering, Training, CLS, ICS, Software Maintenance, Simulator Operations, Prime Equipment Spares, Support Equipment Spares, Training Equipment Replenishment Spares, Installation Support, Personnel Support, Technical Data Updates, etc.

· Disposal Costs – Reclamation, Interim Storage, Cataloging, and Disposal.

· Other Considerations.  Costs that may be included under the warranty include warranty administration including field service activities, the contractor's depot/repair facilities, test equipment, support equipment, spares, transportation, etc.

e. An estimate of recurring costs should be based on the number of potential failures.  Remember that repair costs consist of direct labor, direct material, support labor, and overhead.

f. Costs that should not be included in the Contractor’s pricing are quality assurance, sustaining engineering, product support costs that would have been incurred without the warranty, and costs which represent the Government's share of the risk of a redesign.  Risk costs need to be openly negotiated but are often embedded in their appropriate cost categories such as redesign or retrofit due to risky parameters, EPR penalties for failure to meet the guaranteed MTBF, and repair or replacement which is tied to the guaranteed MTBF and turnaround time.

g. Consideration should also be given to areas where funding can be delayed due to the warranty.  Since the Contractor is providing depot support during the period of the warranty, the following items may not require funding until near the expiration of the warranty: training, support equipment for field level, support equipment for depot level, technical data, software management, and spares.
h. Engineering Change Proposals (ECPs) should be scrutinized for their affect on warranties.  Certain Government-directed design changes or contractor-proposed ECPs may abridge the effectiveness of a warranty.  For both Government-initiated and contractor-initiated design change proposals, it is important for the contractor to provide a warranty impact statement.
i. Overlap with other contractor support should also be reviewed.  It is paramount to consider whether temporary or long-term contractor support will be required to maintain the system.  When contractor support is envisioned, accountability must be maintained separate from warranties to ensure that contractor support funds are not used for warranted repairs or replacements.  The following support requirements should be clearly defined and delineated in the warranty plan:  

· Contractor Logistics Support - CLS is a logistics and maintenance concept designed to procure long-term support from a contractor.  It is typically used for programs where there is a requirement for both Air Force and contractor support.  An example would be when the Air Force has the responsibility for organizational level maintenance and the contractor would have responsibility for all other maintenance, such as depot level.  In such situations, the RFP Statement of Objectives (SOO) should be very explicit in delineating these responsibilities.  In some cases, it would be consistent to include in the CLS contract a requirement for the contractor to administer pass-through warranties of vendor provided items when the using command does not want to do this task themselves.  

· Interim Contractor Support - ICS is a planned method that temporarily provides a system, subsystem, or equipment with all or part of the support elements required after first article delivery until organic support or competitive contractor support is achieved.  ICS is used when either the system or equipment design is unstable and the support equipment is stable, or the system or equipment design is stable and the support equipment is unstable, or when uncertainties exist in the type or level of required support.

1.6.1.5 Step 5 -- Determine Benefits of Each Candidate

The benefits of each candidate are determined by comparing the candidate case to the baseline case.  When the candidate warranty price and other consumer warranty costs (e.g., administration) are considered, then the net benefit and return on investment of a warranty candidate can be determined per the given price.  The economic benefits should be calculated in constant dollars.

1.6.1.6 Step 6 -- Compare Candidates

Economically, the best candidate would appear to be the one with the greatest net benefit.  However, with warranties there is also a need to tie benefits to their probability of occurrence and to have that probability based on the degree of knowledge or uncertainty one has in the warranted parameter.  Other non-economic benefits must also be considered and also tied to their probability of occurrence.  Determining these probabilities is discussed in the next step.

1.6.1.7 Step 7 -- Evaluate Risk and Uncertainty

Although there are many factors, which affect costs and benefits involving warranties, a sensitivity analysis can be performed by varying one or more factors and observing the results.  In regards to sensitivity analysis, one factor deserves special attention.  This factor is the one tied directly to the warranted EPRs of the system. To measure the effectiveness the warranty in achieving these EPRs, the analyst must examine the impact of uncertainty in these factors holding everything else constant.  The warranty CBA is a comparative analysis only and is not used to produce absolute cost estimates.  Otherwise the direct relationship and impact would be lost in the variation of other factors.  An additional advantage of using a reliability risk driven analysis is that, unlike the typical probability density functions and parameters used for the other factors, the reliability can be treated in a precise mathematical framework which uses actual reliability knowledge as it becomes available (a Bayesian framework).  This reliability risk evaluation is a key driver in the entire analysis. It is very important that the appropriate probability density functions be used for reliability risk evaluation (e.g., a Normal or Gausslan distribution is incorrect except in very special cases).

1.6.1.8 Step 8 -- Analyze/Update as Needed

Update the analysis with new information as it becomes available, especially reliability knowledge, since this can determine whether a candidate warranty is effective or not.

1.6.1.9 Step 9 -- Provide Recommendations

Examine the figures of merit and select the most suitable candidate, if any.

1.6.1.10 Step 10 -- Document the Analysis

Document the reliability risk analysis as well as the cost benefit analysis and note that the two are tied together in that the former drives the latter. Tie each benefit to its probability of occurrence.

1.6.2 Warranty Analysis Example.   
1.6.2.1 A simplified procedure to analyze warranty price is to compare savings in repair costs with the warranty price.  Determining the break-even warranty price is accomplished as follows:

1) Compute System Usage (SU) over warranty period

2) Estimate MTBF

3) Estimate Government cost to correct each failure without a warranty (FCNW)
4) Estimate Government cost to process each failure under the warranty (FCW)

            (i.e., organizational maintenance, data, and shipping costs)

5) Estimate all Other Costs (OC) to the Government such as administration, tracking, transition, and closeout costs as a result of the warranty (exclude warranty price)

6) Estimate other costs saved (SC) such as deferred cost of test equipment and training by having a warranty

7) Calculate the warranty break-even price (WPBE)

1.6.2.2 Example Calculations:

· 500 units operating 50 hours a month with a 24-month warranty; Mean Time Between Replacement/Removal (MTBR) = 1,000 Hrs.

· Compute System Usage (SU = # Operating Units X Hours per month X Warranty period):

              SU = 500 x 50 x 24 = 600,000 Hrs

· Compute Expected Number of Failures (EF = SU ( MTBF):

              EF = 600,000 ( 1,000 = 600

· Estimate cost to the Government to process each failure (FC):

              with a warranty (assume FCW = $300).

              with no warranty (assume FCNW = $1,200).

· Estimate other expected costs (assume OC =  $75,000).

· Estimate savings due to warranty (assume SC = $100,000).

· Compute break-even Warranty Price (WPBE):

               WPBE = [EF x (FCNW - FCW)] - OC + SC

                           = [600 x ($1,200 - $300)] - $75,000 + $100,000

                           = $565,000

1.7 Essential Performance Requirements (EPRs).

1.7.1 Overview.

EPRs are defined as “the operating capabilities and maintenance and reliability characteristics of a system necessary to fulfill the military requirements.”  They are performance elements (i.e., reliability, availability, and maintainability specifications) that are identified by the operating/using command(s), and included in the contract specifications.  

1.7.2 Foundation of EPRs.

1.7.2.1 The using command identifies its requirements and the associated performance characteristics in the Mission Need Statement (MNS) and the Statement of Operational Need (SON) which are the basic source for EPRs.  The EPRs are refined as the concept evolves, but must remain consistent with the operational effectiveness, efficiency, and suitability requirements stated in the MNS, SON, Depot Support Requirements Documents (DSRD), and Operational Requirements Documents (ORD).  Developing effective EPRs involves looking at areas of risk during program development as likely candidates.  

1.7.2.2 Examples of EPRs are:

· Operational performance: Speed, range, resolution, accuracy, and thrust.

· Reliability, availability, and maintainability parameters: MTBF, MTBR, Mean Time Between Maintenance Actions (MTBMA), Mean Time to Repair (MTTR), system availability, break rate, and logistic support costs.

1.7.2.3 Areas for consideration may be elements of field operational requirements, reliability, availability, maintainability, other operation performance factors, or cost factors.  Performance characteristics may be at risk for a variety of reasons such as: insufficient funding to complete desired test and evaluation programs, new technologies being introduced, insufficient schedule to complete development, and poor performance of previous "like" systems.  All EPRs can be considered candidates for warranty coverage so long as they are measurable using standard field operations and maintenance data systems or using standard field operations procedures (see below).

1.7.3 Selection of EPRs is critical.

1.7.3.1 Warranted EPRs should be measurable characteristics of performance which reflect success of the system during field use.  These may be performance elements that are not usually measurable during acceptance testing but that are measured during system operational use.  The selected performance specification requirements to warrant may be those which represent the most technological risk to the Government or which will result in the most benefit to the Government in terms of increased system availability, reduced spares and/or repair costs, increased service life, etc.  

1.7.3.2 Each EPR candidate should be included in the specification to be viable.  If it is not in the specifications, a decision must be made to add it to the specifications or delete it from the list of EPR candidates.  Consideration should be given to the high cost, high risk, field measurable characteristics, through the critical design path of the system, that cause the system to perform as required.  However, not only high risk/high cost EPRs should be considered for a warranty. 

1.7.3.3 Example Steps/Considerations for selecting EPR candidates:

1) Ensure the EPR candidate is in the specification and the SON

2) Develop the relationship of each candidate to a military capability

a) Direct measure of mission capability

b) Driven by mission effectiveness and availability (readiness)

c) Stated in operational terms and easy to measure

d) Consider cost factors

e) Break-rate and mean downtime are measurable

3) Consider the candidate’s hierarchy

a) Built during the requirements flow-down from SON to specifications

b) Select candidates as close to the top as possible

4) Rate the confidence level

a) If there is little doubt a requirement can be met in the field, don’t buy a warranty

b) Does history exist on analogous systems (maintenance, mission, testing, etc.)

· Check other program warranties for similar EPRs and determine if the warranties are successful

· Strong correlation may indicate possible elimination of the candidate 

· Analysis should focus on the risk inherent in the design technology

5) Consider the Measurement/Verification of a candidate

a) Test and Evaluation Master Plan (TEMP) provides methodology for verifying requirements during acquisition

b) If candidate will be tested/ corrected during development, eliminate it (high-risk mode).

c) Supportability Analysis “Use Study” may lay out the day-to-day operational testing

d) If no verification exists, the candidate must be eliminated

6) Decision process must produce a list of EPR candidates that:

a) Are under contractor control

b) Contribute to capability

c) Are measurable.

1.7.4 EPR Measurement/Data Collection.

1.7.4.1 Measurement of the EPRs is critical to the warranty administration, tracking, and enforcement process.  

1.7.4.2 During selection of the performance characteristics of the system, the engineering staff must determine if the proposed EPR characteristics are quantifiable and measurable utilizing the using command's normal field operational data inputs.  The program manager and AFOTEC personnel should plan to measure EPRs starting in Operational Test & Evaluation (OT&E) so that any necessary changes can be made in a reasonable manner.  To allow this, AFOTEC personnel must conduct OT&E using the normal field maintenance data collection systems and techniques which are defined in the maintenance concept.

1.7.4.3 Once the performance characteristics of the system are determined to be measurable then the warranty administration system for the warranted item may be evaluated.  Consideration must be given to consistency and measurability of the field performance data, the availability of the field data, and the usability of the format.   The measurement should be accomplished using existing procedures whether manual or mechanized.  Changes to automated data collection systems should be approved by the appropriate OPR for the system.  

1.7.4.4 Typical warranted EPRs involve using R&M parameters such as MTBF, Mean Time Between Maintenance Actions (MTBMA), Mean Down Time (MDT), Mean Time to Repair (MTTR), repair turnaround times, availability, and Retest Okay (RTOK) rates.  These are measurements for which data is routinely collected on standard logistics data systems for most weapon systems, subsystems, and major components.  Field operations requirements may also be selected as warrantable EPRs so long as they are measurable and directly translatable from contract specifications.  These may include deployment requirements, range and accuracy, sortie generations, or any number and variety of verifiable demonstration tests.  Note that EPR parameters can change with time and are very likely to change with use in the field.

1.7.5 Warranty Strategy.

Once EPR candidates are selected and approved, a warranty strategy can be developed.  The warranty strategy must be compatible with the system/subsystem acquisition strategy, logistics support planning, test and evaluation programs, system operational concepts, and contractor support planning.  The warranty strategy may also reflect the desire for operational performance beyond that stated in specification requirements.  Often the additional performance will be stated in terms of goals in the system specification.  The nature of the goals may be a determining factor in choosing a warranty strategy.  

1.7.6 Example.

The following is an example where the program is a missile system and "availability" is the desired warranted EPR.  The warranty strategy would call for an assurance warranty and a storage verification test could be selected with appropriate pass/fail criteria.  The warranty would include the availability level to be warranted, the specific pass/fail criteria, the method used to measure compliance, and measurement schedule.  The warranty could provide for no-cost Engineering Change Proposals (ECPs) and backup missiles or components to maintain the availability level that is being warranted.

1.8 SOLICITATION CLAUSE DEVELOPMENT

1.8.1 General Warranty Format  

To standardize warranty clause development and facilitate the review of warranties, it is recommended that warranty clauses follow the following format: 

1) Definitions

2) Areas of Coverage/Rights and Remedies

3) Correlation to Statement of Work (SOW)/Statement of Objectives (SOO)

4) Data Collection Related to Failures

5) Notification Timing

6) Duration

7) Corrective Action Direction

8) Warranty Conditions Pertaining to Government Repairs

9) Government Furnished Material/Property/Equipment (GFM/GFP/GFE)

10) Packaging and Transportation (i.e., shipping procedures)

11) Markings

12) Exclusions/Limitations

13) Reporting Requirements

14) Other Considerations

15) Warranty Administration

16) Contract Closeout Considerations 

1.8.2 Warranty Clause  

1.8.2.1 The CO must tailor the terms and conditions of the warranty to the program--Tailoring may affect remedies, exclusions, limitations, and duration.  The terms and conditions must be as clear and simple as possible with an emphasis on enforcement of the warranty conditions through existing Air Force management, administration, and logistics processes.

1.8.2.2 Each of the warranty areas is covered in greater detail below.  The CO should consider the tailoring required to create a warranty clause that provides the desired coverage.

1) Definitions.  Define key terms such as acceptance, defect, correction, remedy, etc.
2) Areas of Coverage/Rights and Remedies.

a) Areas of Coverage.  Describe the warranty coverage in detail.  The description should cover the following areas:

(i) Identify the units (i.e., CLINs) covered and the units, if any, excluded from the warranty coverage.

(ii) Identify the elements that will be warranted (e.g., reliability related elements could be MTBF, MTBMA, or Mean Down Time (MDT)) and the values that will be warranted (e.g., the example reliability values would be stated in terms of hours).  The warranty may also include Built In Test (BIT) guarantees, if appropriate, with BIT accuracy and acceptable levels of Re-Test OK (RTOK) as measures of compliance.

(iii) If EPRs are warranted, include a description of the EPRs, how they are to be measured, when they are to be verified, and any special testing and test equipment required to complete the verification.

(iv) An exclusion if coverage does not include damage caused by the Government.

(v) Specifics on areas covered (e.g., installation, components, accessories, subassemblies, preservation, packaging, and packing, etc.).

(vi) Specifics on areas requiring special protection (e.g., installation, components, accessories, subassemblies, preservation, packaging, and packing, etc.).

(vii) An exclusion that if express warranties are included (except contracts for commercial items), all implied warranties of merchantability and fitness for a particular purpose shall be negated by the use of specific language in the clause.

 (viii) In accordance with AFFARS 5346.708, when obtaining a warranty on   reprocurement data, the contracting officer shall ensure that contract specifications and requirements define what constitutes a complete, accurate, and adequate acquisition data package and that the warranty period covers the Government's intended first use of the package for a competitive procurement.
b. Rights and Remedies.  Describe the remedies available to the Government if the     warranty is breached.  Develop remedies that are equitably related to the degree of warranty breach.  This area may include the following:

(i) Identification of the contractor's responsibility for repair/replace/redesign (including coverage of labor and material costs); 

(ii) A statement that the Government may obtain an equitable adjustment, or direct the contractor to repair or replace the defective items at the contractor’s expense;

(iii) Clarification that if the Government specifies the design of the end item and its measurements, tolerances, materials, tests, or inspection requirements, the contractor’s obligations for correction of defects shall usually be limited to defects in material and workmanship or failure to conform to specifications;

(iv) Clarification that if the Government does not specify the design, the warranty extends also to the usefulness of the design;
(v) Alternate remedies, such as authorizing the Government to retain the defective item and reduce the contract price by an amount equitable under the circumstances, or repair or replacement by the Government or by another source at the contractor’s expense;

(vi) Clarification that a contractor’s obligation to repair or replace the defective item, or to agree to an equitable adjustment of the contract, shall include responsibility for the costs of furnishing all labor and material to:

· Re-inspect items that the Government reasonably expected to be defective,

· Accomplish the required repair or replacement of defective items, and

· Test, inspect, package, pack, and mark repaired or replaced items.

(vii) Specific conditions for invoking a particular remedy should be addressed;

(viii) The required turn-around time from contractor receipt of the failed item to contractor shipment or Government acceptance of the repaired or replacement serviceable item (and the Government's remedy if the contractor fails to meet the required turn-around time);

(ix) The process for determining the impact on the warranty of approving a waiver or deviation to a requirement in the contract specification and for determining an equitable adjustment, if any, to contract price; and

(x) Limits on the contractor's total liability (e.g., a cost ceiling related to the total contract value).

3) Correlation to Statement of Work (SOW)/Statement of Objectives (SOO)/Instructions to Offerors (ITO)

a) SOW/SOO.  The SOW/SOO may include a short paragraph stating that the contractor shall manage warranties in accordance with the provisions of Section H of the contract (this is where the warranty clause is located).  The SOO may also require the contractor to submit Failure Analysis Reports, Incurred Warranty Costs Report, Warranty Activity Report, and any other special reports designated by the PM.  Any additional data requirements related to the warranty may be identified in this section of the SOO.  The importance of addressing the warranty in the SOO is that the contractor will then be required to set up a WBS for warranties and actually manage and control his warranty activities. This is especially useful if the contract includes contractor support such as ICS or CLS.  It is important that the contractor’s management plan be comprehensive and compatible with the Program Office Warranty Plan.

b) ITOs. 
(i) The ITOs may be used to require the contractor to discuss warranty management in his proposal.  A statement asking for the offeror’s “best commercial warranty” leaves one with little ability to affect the basic elements of the offered warranty.  However, the ITO may allow alternative warranties.  Remember that warranty terms and conditions are negotiable.  The ITO should allow contractors to propose alternative warranties that may achieve the same goal as the Government's proposed warranty, but at a lesser cost to the Government.

(ii)  In accordance with AFFARS 5346.702, the contracting officer shall require contractors to propose and justify warranty costs on an over and above basis and ensure that costs, such as quality assurance, sustaining engineering, and product support costs, that would have been incurred without the warranty are excluded. The contracting officer shall also require the contractor to separately identify actual warranty costs in cost reporting.

4) Data Collection Related to Failures. 

a) Identify the following:

(i) The contractor's role and responsibility in verifying reported defects

(ii) The data system which will be used to measure compliance

(iii) When measurements will be taken (monthly, semi-annually, annually, etc.)

(iv) The pass/fail criteria for evaluating failed warranted items

b) It is important that the contractor specifically agrees to these administrative procedures.  The validity of a warranty claim based on data compiled from a field operational data system is totally contingent on specific statements in the warranty clause.  There must be an agreement between the Government and the contractor that a particular data system will be used to monitor system performance and to substantiate a warranty claim.

5) Notification Timing.  

a) Specify a reasonable time for furnishing notice to the contractor regarding the discovery of defects. This notice period, which shall apply to all defects discovered during the warranty period, shall be long enough to assure that the Government has adequate time to give notice to the contractor. The contracting officer shall consider the following factors when establishing the notice period:

(i) The time necessary for the Government to discover the defects,

(ii) The time reasonably required for the Government to take necessary administrative steps and make a timely report of discovery of the defects to the contractor, and

(iii) The time required discovering and reporting defective replacements.

b) Also specify the specific parties within the Government and contractor which shall be notified.

6) Duration.  

a) Specify the period that the contractor’s obligation will begin and end with respect for providing a remedy for all discovered defects.  This period may be a stated period of time, amount of usage, or the occurrence of a specified event, after formal acceptance of delivery, for the Government to assert a contractual right for the correction of defects.  The duration should consider factors such as the estimated useful life of the item and trade practice.  Warranty duration must be of enough length to determine that the requirements have been achieved.  When the duration is based on item utilization rather than calendar time, appropriate measuring devices or techniques (i.e., elapsed time indicator, cycle counter) must be required.  A calendar-based-warranty duration should allow for those anticipated non-operational activities, after delivery, such as transportation, storage or shelf life, and redistribution.  Other warranty duration considerations are as follows:

(i) Whether warranty duration applies to an individual unit or to a group or subgroup;

(ii) Whether the warranty duration starts with acceptance (delivery) or at time of installation of the unit in a higher level of assembly; and 

(iii) Whether warranty periods shall ever be extended (i.e., what conditions will create an extension and how to compensate for warranty time lost while a defective unit was being repaired or replaced).

b) Overall consideration should be given to the following questions:

(i) Has a realistic and reasonable duration for the warranty been determined?

(ii) If the warranty ends at different times for each item, will this cause implementation problems?

(iii) If the warranty duration is related to population hours, such as total flying hours, can accurate measurement be made?

7) Corrective Action Direction.  

If a choice exists between repair and replacement, the Government should retain the right to choose the remedy (i.e., factors such as the time required to repair versus replace may impact the decision)

8)  Warranty conditions pertaining to warranty repairs or replacements.  

a) The following should be addressed:

(i) Whether the contractor will furnish the material/parts and installation instructions required to successfully accomplish the repair when the Government is to accomplish the repair;

(ii) A specific means to determine the amount of the contractor’s liability if reimbursement for Government repair is a remedy (e.g., repair rates that will be used for reimbursement purposes);

(iii) The impact should the Government use other qualified spare parts in the repair of the item; and 

(iv) Conditions, limitations, or exclusions which may apply to Government repair of the hardware. 

9)  Government Furnished Material/Property/Equipment (GFM/GFP/GFE).  

Specify the effects, if any, of GFM/GFP/GFE on the terms of the warranty.

10)  Packaging and Transportation (i.e., shipping procedures)

a) First, establish the contractor's packaging and handling requirements after obtaining traffic management advice and assistance as required by FAR Section 47.101.  Review the levels of protection as specified in MIL-STD-2073-lC, Standard Practice for Military Packaging, or as specified in Government approved special packaging instructions.  The Government's packaging and handling costs are not directly reimbursable, but should be considered in the remedy for correction of failed warranted items.  Be specific on which party is responsible for the contractor's incurred shipping and handling costs.  Second, establish pick-up locations and delivery locations.  Third, incorporate the following packaging and transportation suggestions:

(i) Packaging.  The use of standard, reusable containers shall be considered to the maximum extent possible for packaging warranted items.  This will not only ensure that the item is packaged properly for multiple shipments, but it is also the most cost effective form of packaging.  In selecting the appropriate packing/preservation method for warranted items, consideration should be given to any special handling/storage requirement, such as hazardous materials documentation, shock and fragility limits, security classifications, size and environmental limitations and Electrostatic Discharge (ESD) sensitive items.

(ii) Transportation:  Ensure provisions to satisfy the following requirements:
(a) Responsibility.  When realistically feasible, the warranty should state that the contractor is responsible for the cost of transportation of the warranted item.  This includes shipment of the item to the contractor’s facility (inbound) for repair/replacement and the subsequent return (outbound) movement of the item to the Government.  The warranty should be written so that the contractor’s responsibility for transportation costs does not exceed an amount equal to normal commercial transportation charges from the delivery point specified in the contract to contractor’s facility and return.

(b) Traceability.  The warranty should include a statement to require that shipments be traceable at all times during transit.  The contractor shall maintain visibility of warranted material shipments and provide this information to the Government warranty manager upon request.

(c) Liability.  The contractor shall be liable for all losses or damages to warranted items while in transit, provided these items are under the direction and control of the contractor at the time of shipment.

(d) Transit Time.  When a contract stipulates repair or replacement of warranted items as an authorized remedy, turn-around time must be specified.  Where turn-around time is crucial to the program, transit time must also be considered.  For example, if the warranty stipulates the contractor has 10 days from the time a warranted item is shipped to the contractor for repair/replacement until it is available for use by the Government, transit time may be a significant factor.  If the normal turn-around time is 10 days, the contractor would be required to expedite the shipment of the item to ensure compliance with the contract.  This would result in an increase in transportation costs and consequently a greater cost to the program.  If there is concern over transit times, a transportation specialist or the local traffic management office should be contacted.

11)  Markings.

a) Items under warranty must be properly marked as to their warranty status and labeled with information necessary to track and administer the warranty on that item.  Guidance for marking items, including warranted items, is contained in MIL-STD-130, Identification Marking of US Military Property.  Warranty marking on unit pack containers should be IAW MIL-STD-129, Military Marking.  These standards are sufficiently flexible to allow tailoring to individual programs.

b) In general, the contractor should stamp or mark the supplies delivered or otherwise furnish notice with the supplies of the existence of the warranty.  The purpose of the markings or notices is to inform Government personnel who store, stock, or use the supplies that the supplies are under warranty.  Markings may be brief (e.g., (1) a brief statement that a warranty exists, (2) the substance of the warranty, (3) its duration, and (4) who to notify if the supplies are found to be defective) or may include all of the following: 

(i) Part Identification Number.

(ii) Commercial and Government Entity Code (CAGE).  This CAGE shall be the Contractor who is the party to this contract. If different from the one who has design authority for the part identification number, indicate with " (W) " following the CAGE number.

(iii) Item Serial Number. (Note:  It may be desirable to include date of manufacture as part of the serial number, if this date is not included on the permanent identification label.)

(iv) Procurement Instrument Identification Number.

(v) Date of Acceptance/Installation (if needed to establish the actual warranty expiration date): This is a line "DATE OF ACCEPTANCE" or "DATE OF INSTALLATION" with a blank space for the written-in entry of either the date of acceptance or the date of installation, whichever is used as the starting date of the warranty period.

(vi) Assurance Warranty Expiration Date: This is a line "WARRANTY EXPIRES" and the date of expiration.  The date may be written-in or pre-printed on the label, depending on the starting date of the assurance warranty and the duration of the assurance warranty.

(vii) Disposition Instructions: This is a line "IF ITEM IS DEFECTIVE CONTACT _______", which would be the office of the Government warranty manager which was identified by the procuring contracting officer.

(viii) Labels on replacement items and also on the outside of the packages shall be properly marked with updated warranty information as a result of any extensions made in the warranty on the item as stated in the warranty clause.

c) For commercial items the contractor’s trade practice in warranty marking is acceptable if sufficient information is presented for supply personnel and users to identify warranted supplies.

d) Review the following Marking guidelines:

(i) Item marking requirements in the contract are normally stated in Part I--The Schedule while container marking is addressed in Section D--Packaging and Marking.

(ii) The contractor is basically responsible for applying warranty labels.  However, when the warranty clause requires the warranty to start upon installation, the Government may agree to apply contractor provided labels, depending on any supplement agreement with the procuring contracting officer.

(iii) Avoid marking procedures that trigger some special action.

(iv) Avoid labeling containers because containers are often not reserved for the item, which came in them (however, for items not used right away and/or stored, there should be an indication that the item inside is warranted). 

(v) Warranted hardware, technical data/drawings, and software should each be properly identified as warranted items.

e) Desired Label Characteristics and Label Locations should be addressed. 

12)  Exclusions/Limitations.  

Tailor the terms of the warranty, if appropriate, for the following:

a) To exclude certain defects for specified supplies (exclusions) or to limit the contractor’s liability under the terms of the warranty (warranty limitations);

b) To exclude any terms that cover contractor liability for loss, damage, or injury to third parties from warranty clauses;

c) To identify any exclusions such as mishandling, fire, combat damage, etc.;

d) To identify any upper limitations on the contractor's financial liability; and 

e) To establish the procedures for adjusting the warranty for deviations and waivers.

13)  Reporting requirements.

a) The program manager should use warranty reports to evaluate the overall effectiveness of the weapon system warranty to determine warranty provisions and tasks for follow-on contracts and as a key data input when accomplishing the required cost benefit analysis.  

b) Describe all warranty data and report requirements and include appropriate CDRL items that will be included in the contract for distribution to the cognizant contracting, engineering, logistics, and test activities.

c) Consider the following reporting requirements:

(i) Failure Analysis Reports.  Contracts containing system warranties may require the contractor to provide failure analysis reports or corrective action reports for all items found deficient under the terms of the warranty.  The contractor shall distribute those reports to the contract administration office and to appropriate management, engineering, logistics, test and evaluation activities that document a need for such data during the Contract Data Requirements List (CDRL) preparation.

(ii) Incurred Warranty Costs Report.  Contracts containing system warranties may require the contractor to provide a periodic report of any costs incurred as a result of the warranty to the Warranty Manager.  The report may be submitted in contractor format and as a part of other required cost reports or as a separate report.

(iii) Warranty Activity Report.  The evolving maturity of a weapon system and an adequate performance data base may demonstrate that the continued use of a system warranty on future buys is not feasible or cost-effective.  Therefore, the program manager may require the accomplishment of annual reports by the contractor that provide a summary of warranty activity for all contracts containing a weapon system warranty.  Reporting periods are at the discretion of the PM.  Subsequent reports will be required as determined by the program manager until all item warranties have expired and all claims are settled.  The report may include:

(a) The contractor and contract number.

(b) A summary of the claim activity during the period and cumulative to date.  Claim activity must include the claims submitted, honored, disputed, and denied, and include the dollar value for each category.  Denied claims must include reasons for denials, such as false-pull (not defective), abuse, or not covered by the warranty.

(c) A "remarks" section that identifies the warranty provisions and administrative techniques that are considered desirable or undesirable based on failure frequency, failure mode, or dollar value.

(iv) Special Reports.  The program manager may require special reports for timely support of specific administrative or tracking efforts.  These reports should be limited in use and temporary when possible.

14)  Other Considerations

a) Foreign Military Sales (FMS) considerations--If the warranty covers FMS items, are the warranty provisions adequate as set forth in the Letter of Agreement?

b) Protective statements--Some statements are required/recommended by the FAR and DFARS for inclusion in warranty clauses.  Example statements follow:

(i) The warranty does not limit the Government's rights under any other contract clause

(ii) The warranty clause shall not limit the Government’s rights under an inspection clause in relation to latent defects, fraud, or gross mistakes that amount to fraud 

(iii) The warranty applies notwithstanding inspection and acceptance or other clauses or terms of the contract 

(iv) Redesign is a remedy available to the Government

(v) Rights of the Government under the provisions of the warranty include no-cost Engineering Change Proposals

15)  Warranty Administration  

a) The Government’s ability to enforce the warranty is essential.  There must be assurance that an administrative system for tracking and reporting defects exists or can be established.  The adequacy of a reporting system depends on many factors including the nature and complexity of the item, location/proposed use of the item, storage time for the item, distance of the using activity from the source of the item, difficulty in establishing existence of defects, and difficulty in tracing responsibility for defects.  

b) Planned administration requirements must be consistent with the organizational operations and maintenance concepts.  Requirements should not impose any additional field level inspections, tests, measurements, or data collection systems.  Administration requirements should be consistent with and not impede the planned operational and maintenance concepts of the weapon system to be fielded.  Using activities must ensure proper annotations, such as installation and removal actions, for warranted items.  Warranty claims must be submitted and properly processed for possible reimbursement to the Government.  Where possible, make a comparison with the costs of obtaining and enforcing similar warranties on similar systems. 
c) Administration considerations that may need to be cited in the warranty clause include:  

(i) Assignment of a Contractor Warranty Manager and Government Warranty Manager

(ii) Coordination with the Defense Contract Management Command (i.e., ACO)

(iii) Memorandum of Understanding (MOU) between buying and administering activities

(iv) Contract Data Requirements List (CDRL) submission requirements

(v) Failure Reporting, Analysis and Corrective Action System requirements

(vi) Traceability and repair times

(vii) Disposition for failed warranted items (including storage requirements/restrictions)

(viii) Effect of contract options

16)  Warranty Closeout  


 a)
Verify that the Warranty is complete.

 b) 
Consider tracking and enforcement mechanisms that need to be in place if the contract period of performance expires before the warranty period of performance.
1.9 PROPOSAL EVALUATION  

Warranty proposal evaluation is conducted to ensure the contractor’s warranty management approach is consistent with the warranty requirements and with the Government's management approach.  It further ensures the contractor’s proposal clearly separates the warranty and warranty related activity from any planned contractor support such as ICS or CLS.  Consider the following guidelines:

· Source selection criteria for the vast majority of warranties will be based primarily upon an evaluation of proposed warranty terms, conditions and price.

· Separately price the warranty CLIN(s).

· If the Government asks the contractor to include a discussion in the proposal of how warranties will be managed, evaluation criteria should include compatibility with Government warranty administration procedures, flow-through of vendor warranties to the Government, completeness and thoroughness of contractor warranty management procedures, etc.

· Finally, source selection criteria may be developed for warranties in which the Government asks contractors to submit alternative warranties or asks for the contractor’s "best" warranty.  This situation occurs most often on acquisitions of commercial equipment.  In these cases, evaluation criteria may be developed to address length of warranty coverage; level of performance proposed in terms of reliability, availability, maintainability or other performance parameter; price; Government access to vendor warranties; contractor warranty management; etc.

2.0 EXAMPLE Warranty COVERAGE 

Before reviewing some example warranty coverage, the following outlines some frequently used terminology and some basic characteristics of a Reliability Improvement Warranty (RIW):

2.1  Frequently Used Terminology

· Failure Free Terms – The contractor promises zero-defects for a stated period of time beyond acceptance.  This type of warranty is easily administered warranty; however, the primary disadvantage is the high cost due to the higher risk assumed by the contractor.  This term is typically used with an incentive warranty.

· Defect-Free Terms - This warranty directly relates to contractual nonconformance rather than hardware problems.  It recognizes that not all defects result in failures and not all failures result from defects.  It has very little impact on the user, is easy to administer, and normally cost effective for the Government.

· Expected-Failure or Threshold Terms - A breach occurs only after a certain number of failures is reached.  This reduces the risk to the contractor but creates an intensive data gathering and accounting effort to determine if the threshold was ever breached. This term is typically used with an assurance warranty.
· Systemic Terms - When a system defect is encountered, the Government assumes that all systems produced under like circumstances are defective.  Contractor is required to correct defects, which occur with a frequency, sameness, or pattern to indicate a logical regularity, which exceeds predicted failure rates. Advantages are reduced administration costs and avoidance of complicated reporting, tracking, and accounting requirements; however, there is normally a high procurement cost associated with this type warranty.  

2.2 RIW Characteristics 

Some specifics that generally make the RIW a technical success are:
· Relatively large production quantity.  The population should be large enough so the contractor will be able to observe sufficient failures in order to identify reliability improvements.

· Relatively long production schedule.  The production schedule should be at least five years to allow the contractor time to make design changes during production while it is in his best interest economically.  Once production is complete, unless the contractor is running a large and active repair line, the cost to implement design changes and retrofit delivered systems/items will be prohibitive.

· Contractor configuration control and contractor control over maintenance.  The contractor should have control at all levels to the maximum extent possible, or at least contractor access to all maintenance data on warranted systems/items.  Contractor access to failure analysis and maintenance data will enhance his ability to identify and implement design changes.

· No-cost engineering change proposals (ECPs).  The contractor should be given maximum latitude to develop and implement ECPs as soon as possible during the term of the RIW.  This will serve to improve the reliability of delivered systems and will reduce the long-term economic risk to the contractor. Of course, the government can disapprove no-cost ECPs generated by the contractor.

2.3 EXAMPLES
2.3.1 Warranty of Supplies 

a. Objective:  Extend contractor responsibility for materials, workmanship, and specification conformance beyond acceptance of supply items by the government.

b. Description:  Contractor liability for the adequacy of materials, workmanship, and specification conformance is extended into initial post-acceptance field operations. Duration is negotiable. Remedies include correction of deficiencies, one-for-one exchange, repair of deficient items, or reduction in contract price.  Burden of proof rests with the government . Although repairs or replacement is the responsibility of the contractor, unauthorized government maintenance or prior repair could void the warranty. Transportation charges are the responsibility of the contractor.

c. Applicability:  Fixed-price contracts for stable items.

d. Measurement:  Begins at acceptance.  Based on performance in accordance with contract requirements.

2.3.2 WARRANTY OF TECHNICAL DATA
a. Objective:  Extend contractor responsibility for satisfactory technical data to the post-acceptance time frame.

b. Description:  Contractor warrants that technical data conforms to contract requirements that prevail at time of data delivery. Purpose is to ensure accurate and complete data. Remedies include correction or replacement of data, price or fee adjustment, or contractor repayment of damages, generally limited to no more than 10% of the total contract price.

c. Applicability:  Fixed-price contracts and cost reimbursement contracts.

d. Measurement:  Specified in terms of conformance to control data requirements.

2.3.3 Warranty of Technical Publications

a. Objective:  Extend contractor responsibility for satisfactory technical publications into post-acceptance time frame.

b. Description:  Contractor warrants that technical publications conform to contract requirements which prevail at time of delivery. Includes technical publication updates. Purpose is to ensure accurate and complete data. Duration of coverage is usually up to three years. Remedies include correction or replacement of technical publications, price adjustment, or contractor repayment of damages, generally limited to no more than 10% of the total contract price.

c. Applicability:  Fixed-price contracts and cost reimbursement type contracts.

d. Measurement:  Specified in terms of conformance to contract data requirements.

2.3.4 Reliability Warranty

a. Objective:  Reduce failures during intervals between periodic overhauls.

b. Description:  Contract contains a contractor or service overhauls interval for specified components and identifies remedy required when components experience specified types of failure before next overhaul.

c. Applicability:  Critical, potentially high-failure-rate components. Fixed-price contract.

d. Measurement:  User must maintain individual time-to-failure records for the affected component.

2.3.5 Maintainability Guarantee

a. Objective:  Reduce MTTR.

b. Description:  The contract contains maximum mean time to remove and replace, maximum time to remove and replace for components of the specified end item, limitations on special tools required, and maximum number of personnel required for each maintenance task. Technical publication procedures must be accurately defined and technical publications followed during maintenance.

c. Applicability:  Critical, potentially high MTTR end items and components.

d. Measurement:  One time test: maintainability demonstration. Multiple tests: user must maintain individual MTTR/crew-size records for the affected end item.

2.3.6 Reliability and Maintainability Warranty

a. Objective:  Motivate the producer to increase equipment reliability, while reducing the mean corrective maintenance time (MCMT).

b. Description:  Contract contains mean time between failure (MTBF) guarantee for specified components and maintainability clause specifying MCMT. Contract identifies remedies for when MTBF or field maintainability specifications are not met.

c. Applicability:  Critical, potentially high-failure-rate installed components and other mission-critical installed components. Fixed-price type contract.

d. Measurement:  User maintains individual time-to-failure and MCMT records for affected components.

2.3.7 Reliability Improvement Warranty 

a. Objective:  Achieve acceptable reliability and motivate contractor to improve.

b. Description:  Contractor repairs all covered failures and may implement no-cost engineering change proposals (ECPs) for reliability and maintainability (R&M) improvements.

c. Applicability:  Items must be depot repairable (for example, avionics at weapons replaceable assembly (WRA) or shop replaceable assembly (SRA) level).

d. Measurement:  Contractor performs depot maintenance for three to five years. Turnaround time, exclusions, and no evidence of failure/retest okay (RTOK), if applicable, are computed periodically.

2.3.8 Reliability and Maintainability Improvement Warranty (R&MIW)

a. Objective:  Achieve acceptable reliability and maintainability and motivate contractor to improve.

b. Description:  Contractor repairs all covered failures, makes design changes to improve maintainability, and may implement no-cost ECPs for R&M improvement.

c. Applicability:  Units must be depot repairable.

d. Measurement:  Contractor performs depot maintenance for three to five years. Turnaround time, exclusions, no evidence of failures/RTOKs, and maintainability values are computed using algorithms specified in the warranty clause.

2.3.9 Mean Time BETWEEN Failure--Verification Test (MTBF-VT)

a. Objective:  Provide assurance that required field MTBF level will be achieved.

b. Description:  Contractor guarantees field MTBF. Verification testing is conducted and results are compared with guaranteed value. Contractor must develop and implement solution if guaranteed MTBF is not achieved. Corrections may also include provisions for consignment spares or downward price adjustment.

c. Applicability:  MTBF is appropriate reliability parameter and field measurement can be made.

d. Measurement:  Specified in terms of measured relationship to target MTBF.

2.3.10 RIW with MTBF-VT

a. Objective:  Achieve reliability growth and ensure that required field MTBF level will be achieved.

b. Description:  Time-phased MTBF thresholds specified together with methods for assessing MTBF. Remedies are usually in the form of no-cost consignment of spares, accelerated repair turnaround time, and/or engineering analysis and corrective design and production changes.

c. Applicability:  Items should be under contractor maintenance. MTBF is appropriate reliability parameter, and field measurement can be made.

d. Measurement:  Deployment from three to five years.  Measurements at regular intervals over the coverage period.

2.3.11 R&MIW with MTBF-VT

a. Objective:  Achieve reliability and maintainability growth and ensure that required field MTBF will be achieved.

b. Description:  Same as for R&MIW plus time-phased MTBF thresholds specified together with MTBF assessment methods. Remedies are usually in the form of no-cost consignment spares, accelerated repair turnaround time, and/or engineering analysis and corrective design and production changes.

c. Applicability:  Items should be under contractor maintenance. MTBF is appropriate reliability parameter, and field measurement can be made.

d. Measurement:  Deployment from three to five years. Measurements at regular intervals over the coverage period. 

2.3.12 Component Reliability Warranty

a. Objective:  Contractor and government mutually select and agree on the spare parts that should be covered under a program designed to guarantee a minimum level of reliability. 

b. Description:  Contractor and government mutually agree on target reliability values. Government generates monthly performance report. Both parties investigate reliability deficiencies and agree on corrective action. Remedies may include additional spares, correction of deficiencies, one-for-one replacement of chronic units, and redesign and no-charge retrofit kits.

c. Applicability:  Components critical to overall satisfactory operational system performance. Items of high technical risk, reparability, and cost.

d. Measurement:  Commences with initial delivery of parent system and continues for a specified number of years or until fleet MTBF and MTTR targets are met.

2.3.13 Chronic WRA/LRU Guarantee

a. Objective:  Identify/correct deficiencies in items which are experiencing abnormally frequent failures.

b. Description:  Chronic weapons replaceable assembly/line replaceable unit (WRA/LRU) is defined as having mean time between replacement/removal (MTBR) significantly below guaranteed value. Replaced at no cost to the government and quarantine testing until chronic fault is isolated and repaired. Duration of chronic WRA/LRU guarantee normally compatible with underlying MTBR and MTBF guarantees.

c. Applicability:   Selected high-cost WRAs/LRUs for which MTBR guarantees are established. Generally used on complex, difficult-to-repair items.

d. Measurement:  Based on frequency of WRA/LRU removals. Frequency is measured in terms of operating hours, chronological time, flight hours, or other similar unit of measurement.

2.3.14 Availability Guarantee

a. Objective: 
Ensure that required operational availability (Ao) will be achieved.

b. Description: 
Focuses on measurable population characteristics; availability specified as threshold or range. Remedies include the contractor provision of additional no-cost units, modification, redesign, or a combination in order to improve availability to the minimum specified level.

c. Applicability:  Dormant systems or continuously operating systems.

d. Measurement:  Dormant systems: periodic checkouts, test launches, or built-in-test (BIT) checks. Continuously operating systems: uptime/total time ratio or MTBF and MTTR measurements.

2.3.15 Logistics Support Cost (LSC) Guarantee

a. Objective:  Control and reduce LSC.

b. Description:  Contractor “bids” a target logistics support cost (TLSC) based upon use of a model. Field parameters are measured, and the model is used to obtain measured logistics support costs (MLSCs), which are compared with the target. Remedies include adjustment of contract price based on measured versus target values and possibly deficiency correction.

c. Applicability:  Appropriate LSC model exists. May require special test program to obtain measured values.

d. Measurement:  Based on operational evaluation testing focused on use of LSC model to determine compliance in terms of MLSC. Incentives or corrective actions based on differences between MLSC and target values.

2.3.16 Maximum Parts Cost Guarantee

a. Objective:  Establish ceiling on materials cost (parts and labor) per unit of measure (flying hours) for maintenance, repair, or overhaul.

b. Description:  Contractor reimburses government when actual maintenance cost exceeds agreed maximum. Guarantee commences with first use of product and extends for specified minimum number of years (normally five) or length of time item in service.

c. Applicability:  Mission-essential complex items new to the service and characterized as high technical risk, new technology, or high per-unit cost.

d. Measurement:  Specified in terms of parts or materials cost per flying hour or other unit of measure for maintenance, repair, or overhaul.

2.3.17 Spare Parts-Level Warranty

a. Objective:  Maintain the original system or aircraft capability with a lowered (WRA/LRU or shop replaceable assembly/shop replaceable unit (SRA/SRU)) MTBR.

b. Description:  Contractor guarantees that if the system or item exceed a -XX% envelope from a guarantee MTBR, spare system or items or major components will be provided as consignment spares. If multiple tests are made over time, appropriate adjustments will be made for exceeding a +XX% envelope.

c. Applicability:  Fixed-price contracts for equipment or items which are prime mission essential or operational safety essential. Designed for service organic maintenance.

d. Measurement:  Government maintains running monitor on MTBR or MTBF.

2.3.18 Utility Functions Guarantee

a. Objective:  Increase reliability, durability, serviceability, or other performance features of consumable items.

b. Description:  A utility function or consumption index is defined.

c. Applicability:  Normally consumable components such as tires, brakes, batteries. Fixed-price type contract.

d. Measurement:  Level of performance achieved in a demonstration versus defined index.

2.3.19 Ultimate Life Warranty

a. Objective:   Increase reliability to reduce premature failure.

b. Description:  Provide protection against cost of failure(s) which occur prior to end of warranted life period or otherwise require retirement or replacement prior to end of warranty.

c. Applicability:  Normally large, basic elements such as airframe structure and engines, but also major components such as engine rotating parts and landing gear.

d. Measurement:  Specified in terms of period of time. No reporting.

2.3.20 Commercial Service Life Warranty

a. Objective:  Provides extended coverage for anticipated service life.

b. Description:  After expiration of primary warranty, contractor shares in cost of materials required to correct any defects or breakage in covered items.

c. Applicability:  Major systems, subsystems, and structural components.

d. Measurement:  Begins at expiration of primary warranty, prorated on specified basis for an established period thereafter.

2.3.21 Software Design Commitment Guarantee

a. Objective:  Improve software development practices. Improve software maintenance characteristics.

b. Description:  Provide incentives to develop software packages that require little or no routine maintenance, yet are easily maintained when required. Elements of design maintainability include: good documentation during development, development of superior debug and test diagnostics, and development of software that runs on different machines.

c. Applicability:  Software in the early development phase (embedded or automated data processing).

d. Measurement:  Delivered software products are measured against design requirements.

2.3.22 WRA/LRU Software Configuration Control and Support Agreement

a. Objective:  Guarantee software and hardware compatibility as well as correct any software errors.

b. Description:  If hardware changes that are due to contractor responsibility result in a requirement for a software change, that change and resulting configuration control are at the contractor’s expense. If errors are discovered in the software, then changes and resulting configuration control are at the contractor’s expense. If software changes are required to improve system performance to specified levels, then these changes and resulting configuration control are at the contractor’s expense.

c. Applicability:  Systems that include both hardware and software, generally in conjunction with a hardware warranty.

d. Measurement:  Specified in terms of conformance to configuration or performance criteria.

2.3.23 Fault Detection, Isolation, and Repair Warranty

a. Objective:  Reduce the mean troubleshooting time (MTT) to a guaranteed level and maintain that reduced MTT for a specified period of time.

b. Description:  The contractor guarantees that failure modes and effects analysis (FMEA) and the equipment, software, and technical publications will find and isolate XX% of the possible faults within a given average or mean time.

c. Applicability:  Fixed-price contracts for operational systems or aircraft intended for organic support.

d. Measurement:  Based on specific MTT, MTTR, or other similar unit of measure. Measurement commences with government acceptance.

2.3.24 Test and Repair Improvement Guarantee

a. Objective:  Ensure that test equipment and applicable procedures will reliably demonstrate MTBR or MTBF guarantees.

b. Description:  Normally 90% of units tested will demonstrate an MTBR or other unit of measure greater than XX% of MTBF guarantee. Chronic units are excluded from the count unless identified to a test deficiency. Deficient test equipment or procedures should be improved to conform within a specified number of days (normally 90) of being determined deficient.

c. Applicability:  Test equipment for mission-essential items covered by performance specifications that is limited in number, high cost, and critical to performance verification.

d. Measurement:  Based on specific MTBR, MTBF, or other similar unit of measure. Measurement commences with government acceptance.

2.3.25 Quality of Training Warranty

a. Objective:  Ensure the level of skill/knowledge available in the repair shops at all levels of maintenance.

b. Description:  Behavior required to properly troubleshoot and repair end items will be trainable tasks and retainable knowledge to a specified level of intelligence and experience.  Contractor further agrees that all of the data required to train those tasks will be provided to the government. Any training conducted by the contractor will be from the same data provided to the government. Any additional training the government requires to overcome knowledge and skill problems within X years will be provided at contractor expense.

c. Applicability:  Fixed-price contracts for items intended for organic maintenance.

d. Measurement:  Major field commands monitor training and MTT or MTTR.

2.3.26 Rewarranty of Repair/Overhaul Equipment

a. Objective:  Warranty coverage for overhauled, repaired, replaced items.

b. Description:  Contractor-repaired or replaced spare parts provided as a result of defects in design, material, or workmanship are rewarrantied for the remainder of the warranty period specified in the underlying contract or for a specified number of months (normally 12).

c. Applicability:  Items overhauled, repaired, or furnished by a contractor as a replacement for correction of defects in design, material, or workmanship. Fixed-price type contracts.

d. Measurement:  Begins at acceptance of repair or replacement parts by the government.

2.3.27 Repair and Exchange Agreements

a. Objective:  Provide for rapid contractor replacement of defective equipment or components.

b. Description:  Contractors establish an inventory of replacement units to meet expected demand requirements within required turnaround times. Inventory levels are periodically adjusted to meet expected demand rates. Contractors also establish or provide for necessary repair capability including provision for surge requirements as necessary. Buy-out of contractor inventories by the government at the conclusions of these agreements is normally an item for negotiation based upon equipment amortization concepts. Payment for repair or exchange items should be established on a fixed-price per unit basis. An end of agreement adjustment may be established to cover excessive usage by the government, higher than anticipated unit installations, delays in returning defective units, premium time to meet surge requirements, liquidated damages caused by lack of available exchange units, excessive contractor inventory levels, and excessive amortization costs realized.

c. Applicability:  Used where it is not cost effective to develop organic support.

d. Measurement:  Normally expressed in terms of the frequency of expected repair or exchange and associated turnaround time.
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