CHAPTER 5


TEST AND EVALUATION 





purpose


�
Developmental Testing


Demonstrates that:


Engineering design


      and development


      process is complete.


Design risks are


      minimized.


The system meets


      specifications.


Its military utility


      is demonstrated.


An important advantage of many commercial item and NDI acquisitions is reduced acquisition cycle time. This reduction results primarily from decreased design and engineering time, but is partly achieved through de-creased testing requirements—possible because of pre-vious testing and general acceptance of the product in the commercial marketplace or in a previous military application. The general guidance for commercial and NDI acquisitions is to conduct testing only when exist-ing data (contractor or other) is insufficient. Develop-ment testing is conducted only if specific information that cannot be satisfied by existing data is needed. It is important to obtain assistance from the developmental testing experts at an early point. Early participation by the military service’s independent operational test agency is equally important. Together these testers can verify existing test data and plan for additional tests if required. Most testing of commercial items is operation-al testing since the product is already developed.


Except for the section on sample testing, the discussion of test and evaluation below is oriented toward large system and complex equipment acquisitions. Much of the test and evaluation process discussed is not appropriate for items of supply, consumable items, or commodities that are typically prequalified or tested at time of procurement.�
Commercial/NDI TEST AND EVALUATION


�
Commercial item and NDI acquisitions need to be sup-ported by a tailored test and evaluation process. The extent of the testing program for a commercial item or NDI acquisition depends on the type of item (modified, unmodified); similarity of the DoD intended use and DoD environment to the item’s planned or current use;�
�
 �
performance history of the proposed system or item; and the amount and quality of test data available from the original system development, or from the com-mercial producer.


 Operational Test 


and Evaluation





Evaluates a system’s operational effectiveness and suitability by testing the system:


Operated and maintained by typical users.


In the environment and organization in which it will be deployed. 


A commercial item or NDI test and evaluation program has the following objectives:


Ensure item meets operational requirements.


Satisfy legal requirements, such as mandatory testing and reporting requirements for milestone decisions.


Maximize the inherent advantages of using a commercial or NDI approach, such as user experience and test and performance history.


Validate safety in the working environment.


Don’t test away time and cost savings by trying to completely eliminate risk—aim for risk management, not risk elimination.


You should address questions and issues related to test and evaluation in the market investigation. The developers, users, and independent operational testers should be involved in this early, but very important, test and evaluation activity. The purpose of the market investigation is to determine the availability and feas-ibility of using a commercial item or, if a commercial solution is not possible, an NDI solution. Therefore, any testing conducted during that phase should be limited and should serve only that purpose. The market investigation is not intended to compare different systems—but to verify availability and feasibility.


For details on market investigation, see Chapter 3.


If market investigation supports a commercial or NDI solution, determine and document the remaining test and evaluation requirements in the test and evaluation plan. The plan should also include a summary of previous testing and results. Developers, users, and independent operational testers should work together to tailor test requirements and execution strategy. Specific tests required will vary with each individual acquisition. Testing should vary with the type and application of the item. Determine which of the following four situations applies:


Commercial or nondevelopmental item intended to be used in the same environment and under the same�
�
 �
conditions for which it was designed. Development testing is normally not required before production qualification testing. Operational testing is required when organic maintenance is a necessity.


A frequently used approach to early qualification assessment is to purchase a few candidate items and put them in the hands of the users to determine if they will work in the operational environment.


Commercial or nondevelopmental item intended to be used in an environment different from that for which it was designed. Early qualification testing will probably be required in the operational and maintenance environment. Pre-production qualification testing will be required if early qualification testing leads to mod-ification of the original item. Production qualification will be required. Operational testing will be required.


Commercial or nondevelopmental item intended for integration into a larger system. Feasibility testing to qualify a test sample should be conducted before the item is integrated into the system. Pre-production testing of the complete system is required. Hardware and software integration testing will be necessary.


Commercial or nondevelopmental item that has been modified. Testing focuses on the modification to ensure it meets the operational requirement and does not negatively impact overall operation.


�
Challenges


�
To perform appropriate testing and evaluation that gives the program manager and the decisionmaker the information necessary to determine program progress, it is absolutely essential that requirement documents clearly and unambiguously state required capabilities, operating environments, and interfaces. To this end, test and evaluation team review and comment on draft requirement documents is critical. Unnecessary or redundant testing can be significantly reduced if the draft operational requirements document (ORD) is reviewed by the test and evaluation community before it is finalized. The test and evaluation representative should also participate in a multi-disciplined team (integrated process team) to plan the test strategy for the program. Many of the problems in a commercial item or NDI acquisition can be traced to an�
�
 �
inappropriate mindset. In testing, as in all traditional functional areas, the orientation is toward traditional developmental approaches to test and evaluation. For commercial and NDI acquisitions an orientation that involves less testing and greater reliance on data from external sources is needed. The case study presented in Appendix D demonstrates this approach.


Another impediment is a lack of experience with commercial test practices and standards. To avoid redundant testing, you must understand to what standards commercial or other product developers tested their systems and be open to accepting their results in lieu of DoD testing. 





�
SAMPLE Testing�
Product Sample versus First Article Testing





Product samples allow hands-on knowledge of an item before con-tract award. Because first article testing occurs at initial pro-duction after contract award, much time is lost if you discover that a contractor can’t make an item to meet the DoD need at the time of initial pro-duction. A product sample approach is more efficient—especially when buy-ing commercial items. 


One definite advantage in buying a commercial or nondevelopmental item is that you are dealing with a known product, one which can be seen, operated, and tested. The use of a product sample is one way to screen items during the solicitation process. You can use a product sample to:


Verify manufacturer’s claims regarding performance and quality.


Test for effectiveness in a military environment.


Determine the acceptability of intangible item characteristics like ease of use, taste, or feel.


Evaluate against source selection criteria.


When you include a sample requirement in a solicitation, you should:


Identify the number and size of samples required and where they should be sent.


Clearly describe in the product description or solicitation the item characteristics you will be evaluating.


Describe how installation and operation of


�
�



�
Part 14 of the FAR, “Sealed Bids,” contains additional guidance on the use of bid samples specifically in a sealed bid acquisition.


	     the sample will be handled 


Address responsibility for transport, delivery, and the disposition of samples after evaluation is complete.


Address waivers for previously tested or approved items.


�
FOREIGN comparative testing program�
A winning strategy for an FCT project considers:


User advocacy?


Satisfaction of formal requirement (ORD or Mission Needs Statement)?


Identification of service procurement dollars for follow-on acquisition?


Market survey of U.S. and foreign sources?


Item in production?


Operational use in a foreign country?


Identifiable performance, cost, and scheduling advantages?


Service contribution and cost sharing?


The Foreign Comparative Testing (FCT) Program is a congressionally mandated effort that supports U.S. policy of encouraging international armaments cooperation and helps reduce overall DoD acquisition costs by facilitating the procurement of foreign nondevelopmental items.


FCT involves the test and evaluation of items of defense equipment developed by U.S. allies and other friendly nations to determine whether such equipment can satisfy requirements identified by the military services and the CINCs to correct mission area shortcomings.


Candidate projects are nominated annually by the military services to the Office of the Secretary of Defense. Projects that survive the screening process are prioritized by order of merit, and a summary of the recommended projects is provided to Congress for use in its authorization and appropriation actions for the upcoming year.


FCT funding supports lease and procurement of foreign test articles and subsequent test and evaluation by the sponsoring service. Priority for FCT funding is given to test and evaluation of NDI equipment which demonstrates good potential to satisfy U.S. requirements with little or no mod-ification. As a low priority, technical assessments of foreign equipment or systems may be conducted. Testing of U.S. items involved in side-by-side comparisons with foreign items is not funded by the FCT program. Costs associated with the testing of�
�
 �
U.S. items are borne by the appropriate service and/or U.S. Special Operations Command.


DoD 5000.3-M-2 provides detailed FCT program guidance and procedures.


Generally, projects approved for test and evaluation through the FCT program are funded for no more than a two-year effort. However, on an exception basis, test and evaluation of complex systems may be funded for a longer period.


Candidates for FCT funding must meet the Candidate Nomination Proposal criteria. The selection or rejection of a proposal depends on the extent to which it satisfies the criteria described below:  


�



�



CANDIDATE NOMINATION PROPOSAL EVALUATION








The nomination of a system for the FCT program should:


Demonstrate that the system meets a requirement for which there is no existing U.S. system or provides significant cost, schedule, or performance advantages over an existing U.S. system.


Support the above conclusion with a thorough market investigation.


Establish that there are no offshore procurement restrictions.


Identify funds available to procure equipment that will meet the requirement against which the foreign item is being evaluated.


Identify any potential for establishing a U.S. source to produce the item.


Show the willingness of the DoD component to share costs and address the willingness of the foreign government or industry to do the same.


Address: 1) allied interoperability and support considerations, 2) other DoD components’ interests in the item, 3) security concerns, and 4) end-use certification requirements.








�
The FCT Program is administered by the Office of the Director, Test, Systems Engineering and Evaluation; Office of the Under Secretary of Defense (Acquisition and Technology). Questions concerning the FCT Program are welcomed through the service points of contact to the FCT manager.





�
Points of Contact 





U.S. Army				    Office of the Assistant Secretary of the Army


�
Director for International Programs


103 Army Pentagon, RM 3E416 SARD-IN


Washington, D.C.  20310-0103


Tel: 1-703-697-7879; Fax: 1-703-695-7277


e-mail: themak@pentagon-hqdads.army.mil








�
U.S. Navy/Marines				       Navy International Programs Office


�
111 Jefferson Davis Highway


Crystal Gateway North, Suite 701E


Arlington, VA 22202-1111


Tel: 1-703-604-0220; Fax: 1-703-604-6563


e-mail: jmilligan@san.idss.ida.org








�
U.S. Air Force		         Office of the Deputy Under Secretary of the Air


				                       Force (International Affairs) SAF/IAQ


�
1745 Jefferson Davis Highway


Crystal Square 4, Suite 302, Room 312


Arlington, VA 22202-3402


Tel: 1-703-607-3153; Fax: 1-703-607-3158


e-mail: vanderws.iaq@saf-ia.hq.af.mil�






�
Office of the 				   Foreign Comparative Testing Program


Secretary of Defense					 OUSD(A&T) D,T,SE&E-FCT�
Test and Evaluation Center (TEC)


2001 North Beauregard St., Suite 800


Alexandria, VA 22311


Tel: 1-703-578-8222; Fax: 1-703-578-6580


e-mail: cattsrg@acq.osd.mil


�
�
CHAPTER 6


PRODUCT ASSURANCE





�
INTRODUCTION


�
Product assurance considerations for commercial item and NDI acquisitions include quality assurance, electromagnetic compatibility, reliability, and main-tainability. While product assurance is important in all acquisitions, it is a much more involved process for system-level acquisitions, acquisition of complicated items, and acquisition of items with significant support requirements. This chapter addresses product assur-ance issues in the context of these three types of acquisitions. The concepts discussed apply to all acquisitions; however, specific steps and actions may not be appropriate for acquisition of items of supply or consumable items. 


Product assurance for items of supply and consumable items is largely a function of the contract product description. In these cases, product assurance is achieved with an appropriate product description, one which includes verification, usually in the form of testing or visual inspection. 


�
QUALITY ASSURANCE 


�
Product quality is a central issue throughout the acquisition life cycle and includes quality of design, prevention of defects, and quality of conformance; or the extent to which the item conforms to the design criteria or requirements. If a commercial or nondevelopmental item is already accepted in the marketplace, a quality program and history probably exist for the item. To be meaningful, the quality history should show product quality over time and the satisfaction of previous users. In-process quality data, such as process and test yields, can also be assessed to determine product quality.�
�
 


�
Warranties�
Warranties are available for commercial equipment. The acquisition manager must determine whether an available warranty is translatable to the intended use and whether its use would be cost-effective. These determinations should consider the need to establish logistic channels for turning-in items for repair, and the cost of reimbursing maintenance facilities for their repair efforts or the scrap of the items. You should base any decision to modify existing or standard warranty provisions on a cost/benefit analysis. The availability of a suitable warranty may be a critical attribute in the decision to use a commercial item or NDI.


�
Reliability


�
As noted in the discussion of basic concepts, military equipment must meet a military need and function in the military mission environment. Reliability, with its impact on operation and support costs, must receive critical attention in the market investigation, solicita-tion, and source selection process. In the traditional acquisition process, the developer typically inserts reliability requirements in the system specification and development specifications and incorporates tasks in the statement of work allowing the contractor to con-duct a disciplined reliability program to achieve the requirements. 


With commercial items and NDI, the basic product is already designed and its reliability established. Consequently, the reliability assessment should be an operational assessment of the military application in the expected military environments. This section provides guidance on reliability assessment and other areas to consider during the market investigation and solicitation.


Since the basic design of a commercial or nondevelopmental item cannot be controlled by the buyer, the objective is to determine whether well-established and sound reliability practices were applied during the item's development. During market research to determine commercial item or NDI feasibility,�
�
 �
include questions like the following to obtain the pertinent information:


Briefly describe your overall reliability design program. What mean time between failure does your product exhibit?  What are its build-in-test capabilities?


Describe the mission environment of your design.


Does your reliability design program include: 


Thermal analysis? 


Failure modes, effects and criticality analysis?


Environmental stress screening? 


Reliability allocations and predictions?


Shock and vibration analysis?


Parts selection and qualification program including incoming inspection of critical parts?


Is the environment in which the commercial item is expected to operate the same as the environment for which it was designed? 


Are the qualifications of the operators the same?


System and subsystem reliability testing?


These questions are intended to illustrate the scope of the reliability issues to be explored. Not all commercial products will have accumulated the required reliability data or the extensive testing required for military qualification. However, some items will have substantial market-generated performance data. This data may actually be more extensive than that generated through testing programs or experimental use. This market data can be useful even when more demanding environments are anticipated. 


If you can’t adequately assess reliability with the available market investigation data, consider getting some typical products from the market for hands-on evaluation or requiring a product sample. You can also make reliability a factor in source selection, which is consistent with commercial practices.�
�



�
The amount of testing required to verify that a commercial item or NDI meets the operational requirement is governed by whether the item will be used in the environment for which it was designed and by operators with skills equal to the operators for which it was designed. If the environment and the operators are equivalent to the design environment and operators, you may be able to eliminate qualification testing based on the history of the item.


�
Maintainability 


�
In development programs, maintainability features are also designed into the product. The maintenance system for commercial items may differ from the DoD system. You need to evaluate the maintainability features of the commercial items—accessibility, interchangeable parts and components, standard parts, built-in-testing and maintenance equipment, and ease of handling—to determine it they are suitable for DoD use. 


�
Reliability and Maintainability (R&M) Requirements  


�
Develop quantitative R&M requirements before Milestone 0, so that you can look at reliability levels for the available commercial or NDI candidates as part of market investigation and compare them to DoD requirements. You should consider trade-offs if the reliability and maintainability of the commercial or NDI candidates do not meet the original requirements. The criteria for evaluating reliability and maintainability for a commercial or nondevelopmental item are the same as for a development program.


Accurate quantitative R&M data may not exist, particularly for commercial items. When it is available, evaluate it to determine if it is representative of use in the desired military mission or environment. When quantitative data is not available, you may still be able to review certain analyses—R&M predictions; failure mode, effects, and criticality analyses; thermal and stress analyses; even service and warranty records. �
 �
�
However, such alternative data is never as good as actual performance data based on operational history. Since commercial items are readily available, hardware testing is a viable alternative to relying solely on paper analyses. 


You can also request and review any reliability and maintainability analysis that the manufacturer performed in the development of the item. Use the R&M requirements stated in operational requirements, or those resulting from trade-off analysis, as a baseline for R&M assessment. When quantitative data is not avail-able, it may be possible to assess relative reliability and maintainability values. Use any of these methods or a combination to get enough data to assess the viability of a commercial item or NDI approach and to determine how to make it work best in the DoD environment.


If the market investigation does not yield sufficient data to resolve the reliability and maintainability issues, testing may be needed. Program office, functional area activity, and test activity personnel should coordinate planning and execution of testing programs and provide test alternatives to the decisionmaker. Avoid requesting test data in rigid formats: accept any valid data that answers essential reliability questions.


If the market investigation or testing demonstrate that available equipment cannot meet R&M requirements, consider the following alternatives.


Require total contractor logistics support, including  a requirement to meet a specified operational availability.


Scrutinize existing mission profiles or basis of issue to determine if the demonstrated reliability and maintainability values of the potential commercial or nondevelopmental items are acceptable under different circumstances.


Purchase sufficient replacements to meet the specified operational availability.


Modify the commercial or nondevelopmental item to meet R&M requirements.�
�
�
 �
Depending on the information gathered during market research and life-cycle cost analysis, reliability and maintainability program tasks may be waived or partially implemented in an commercial or NDI acquisition. Employ safeguards to ensure that waivers are used when needed, not to make the procurement easier. You may need to perform follow-on evaluations on those items that have demonstrated marginal reliability and maintainability characteristics during qualification tests.


�
Electromagnetic Compatibility


�
When electromagnetic compatibility is a requirement of the DoD mission or environment, you will need to assess commercial candidates to determine if they are acceptable as is, or with modification. Changes implemented to correct electromagnetic compatibility problems in an operational commercial item can be time consuming and very costly. Electromagnetic compatibility problems can present a potentially hazardous situation resulting in loss of life, damage to hardware, or degradation of mission performance capability. 


Prior to Milestone 0, analyze the established electromagnetic compatibility parameters and compare them to the characteristics of potential commercial or NDI candidates identified during market investigation. The criteria for evaluating electromagnetic compatibility are the same as for a development program. 


Many approaches can be taken to gather valid data during the market investigation. You can request and review any electromagnetic compatibility analysis that the manufacturer performed during design and development of the item. Use the electromagnetic compatibility requirements stated in the operational requirement as a baseline for electromagnetic compatibility assessment. When quantitative data is not available, try assessing relative electromagnetic compatibility values. These approaches and others should be used to obtain enough electromagnetic �
�
 �
compatibility data upon which to support a decision to use a commercial or nondevelopmental item.  If the market investigation does not yield sufficient data to resolve electromagnetic compatibility issues, test as a last resort. When high electromagnetic levels exist or safety factors differing from the design environment are involved, you may need to test the commercial or NDI candidate to ensure satisfactory performance and safety. 


When market investigation or testing demonstrates that available commercial or NDI candidates cannot meet electromagnetic compatibility requirements consider:


Reviewing mission profiles to determine if the demonstrated electromagnetic compatibility values of potential commercial or NDI candidates are acceptable. 


Shielding or isolating the item.


Modifying the item to meet electromagnetic compatibility requirements. 


Tailoring the electromagnetic compatibility program for acquisition of commercial items based on the information gathered during market and life-cycle analysis.�
�
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