APPENDIX C


CASE STUDY 1: THE PRECISION LIGHTWEIGHT GPS RECEIVER�
BACKGROUND�
A new technology that has revolutionized the world of position location is the NAVSTAR Global Positioning System (GPS). GPS is a DoD-developed, space-based, radio positioning and navigation system that provides precise location, velocity, and time information world- wide. It is comprised of three parts—a space segment of 24 satellites, a ground control segment, and the user. The user accesses the system with GPS receivers.


Although the system has only been fully operational for a short time, three generations of GPS receivers have been developed. The grandfather receiver is the AN/PSN-8 Manpack, an Army developed 17-pound receiver with a unit cost of over $40,000.  


The father is SLGR (Small Lightweight GPS Receiver). During the Manpack’s development, commercial GPS receivers became available. The commercial version most attractive to the military (the SLGR, pronounced “slugger”) weighed about four pounds and cost about $4,000 each. The Army was examining the military utility of the system through a demonstration program when Operation Desert Shield began. In the trackless desert of the Persian Gulf region any GPS receiver was a valuable asset, and SLGRs were particularly valuable. The Army made an interim production buy of over 8,000 SLGRs for Operation Desert Storm.


The SLGR has two limitations that military receivers do not have. First, commercial products cannot provide “military accuracy” because they do not have the selected availability function. Selected availability denies full system accuracy to potential adversaries (and commercial users) by intentionally degrading the accuracy of the satellite’s signals. Military receivers all have the selected availability function and can upgrade�
�
 �
the signal to provide full accuracy. The second shortcoming of commercial receivers is that they do not have an anti-spoof capability. Spoofing is a technique by which an adversary might generate a fake GPS satellite signal that provides incorrect position information. Since a commercial receiver cannot differentiate between real satellites and spoofers, it may track the spoofer and provide incorrect information. GPS satellites transmit classified signals which defeat spoofers if the receiver has the means to use them.


These shortcomings were not a factor in the Persian Gulf war, but the military could foresee that they might be a serious factor in future conflicts. Meanwhile, the demand for GPS receivers, particularly in the Army, was increasing dramatically. In 1986, the Army foresaw a demand for only 900 ground receivers. By 1992, after Desert Storm and other operations, the demand had increased to almost 75,000. As a result, the Army determined that it needed a small, lightweight commercial GPS receiver that also had the selected availability and anti-spoofing capabilities. Enter the Precision Lightweight GPS Receiver (PLGR, read “Plugger”).�
THE ACQUISITION PROCESS�
�
Requirement Evolution�
In November 1990, the Army, through the GPS Joint Project Office at the Air Force’s Space and Missile Command, began to assess if commercial GPS receivers could be adapted to incorporate the Department of Defense’s military-unique requirements. To reach a general agreement that an NDI strategy was feasible, the Army had to make tradeoffs in its requirements. The commercial products were not expected to match the performance of the AN/PSN-8 Manpack, even if the selected availability and anti-spoof modifications were incorporated. Accordingly, the Army amended its 1979 requirement for the Manpack to take advantage of commercial GPS technology. This amendment was done in parallel with the initial phase of the market survey.�
�



�
The intent of the changes was to get a system, as an off-the-shelf item, that would meet minimum essential requirements, be affordable, be available in the near term, and be easy to operate. The challenge was to avoid letting “better” be the enemy of “good enough” by curbing the desires of the design engineers to optimize performance.


�
Protests�
As a result of the market survey, it appeared that several GPS manufacturers were willing to participate in the program and meet the requirement with an off-the-shelf device; that is, PLGR was sufficiently like their commercial products that they would not require an R&D contract to make any necessary changes. On the other hand, some GPS manufacturers objected to this approach because they were unwilling to make the modifications without R&D funding. The government acquisition team concluded that enough manufacturers were willing to participate in an off-the-shelf procurement.  This conclusion was hotly contested within the government and by some manufacturers.


Those manufacturers who objected to the government’s approach used the legal system to challenge the strategy during the solicitation phase. The project underwent two General Accounting Office protests, two Court of Claims Cases, and litigation at the Court of Appeals.  The thrust of the challenges was that the vendor’s existing commercial receivers required significant modifications to meet the requirement and therefore did not meet the Federal Acquisition Regulation definition of NDI. The challenges were defeated, and, through the strenuous efforts of the acquisition team, the contract award was delayed only 43 days from the original schedule.  


One important outcome was that the PLGR project set a legal precedent that was upheld by the courts. The precedent was that government use of an NDI strategy was permissible even if a system did not exist at the time of project initiation, if it would be in production at the time of contract award.  


�
�
The Acquisition Strategy�
The Department of Defense placed a number of constraints on the PLGR that greatly influenced the acquisition strategy:


The selected availability and anti-spoofing capabilities of the PLGR must approximate that of the AN/PSN-8.  


The PLGR must be smaller than the SLGR, with human factors as good as or better than the SLGR.


Production delivery must begin in 1993 or earlier.


Both unit and life-cycle costs must be the lowest possible. The goal was to meet or beat the SLGR unit cost ($4K) and four-year warranty.


During the period November 1990 through June 1991, a government performance specification was coordinated with industry and the government.  Several responses from industry indicated that a product that would meet the PLGR requirement could be available by September 1991. Based on the results of their investigation, the acquisition team developed an acquisition strategy that called for a single production contract (base year and four option years, firm-fixed-price, requirements type), each year with flexible quantity pricing. The acquisition strategy was then coordinated with industry during the June 1991-April 1992 time-frame. Finally, the specification and acquisition were approved and a production decision was made by the Army in December 1991.


The procurement was conducted as a two-step sealed bid with sample testing. Step 1 required bidders to submit a technical proposal and bid samples in September 1992. The Government received three proposals with bid samples. One bidder was eliminated in the bid sample testing. In step 2 the two remaining vendors were invited to submit sealed bids. Contract award was made to Rockwell International, Collins Avionics and Communications Division, in March 1993.�
�
Product Verification and Deployment�
The Army waived the requirement for a Pre-production Operational Test based on the prior successful operational testing of the Manpack, the experience with SLGR in the Persian Gulf war, and the planned bid sample test to be completed before initial purchase. An operational test was conducted on November 12, 1992, to establish the adequacy of the logistics concept and support package.


Production deliveries began in September 1993. The production contract requires the purchase of a min- imum of 4,200 PLGRs and a maximum of 13,999 in the base year and 2,000 to 20,000 units in the option years. World-wide fielding is scheduled to be complet- ed by FY97. On August 8, 1994, a ceremony at the Collins production facility attended by the Secretary of the Army marked the delivery of the 20,000th PLGR. 


�
SYSTEM DESCRIPTION








Characteristic�



Winning Receiver�



Requirement�
�
Size�
Less than 90 in3�
Less than 125 in3�
�
Weight�
Less than 4 pounds�
Less than 4 pounds�
�
Power �
Less than 3 watts�
3 Watts�
�
Mean time between failure�
18,500 hours�
18,500 hours�
�
Battery life�
10 hours�
10 hours�
�
Military-unique features�
Full selective availability


Full anti-spoofing�
Full selective availability


Full anti-spoofing�
�
Type of operation�
Hand operated�
Hand operated�
�
Position, velocity and time @ 100 meters/sec,


2G acceleration�
18 meters 


�
18 meters 


�
�
Time to first fix�
Less than 3 min.�
Less than 5 min.�
�
Time to subsequent fix�
Less than 1 min.�
Less than 1 min.�
�
Operating temperature�
-20 to +60oC�
-20 to +70oC�
�
Service life�
6 year performance and reliability warranty�
5 year performance and reliability�
�
Unit Cost�
$1,300 in base and first option years


$772 in last option year�
N/A�
�
�
�
PLGR Commercial Contract Modification�
During the summer of 1995, The Space and Missile Systems Center (SMC), Air Force Materiel Command, proposed to modify a contract previously awarded to Rockwell for Precision Light Weight GPS Receivers (PLGR). the purpose of the modification was to improve the operational effectiveness with new, privately developed technology that would extend the battery life of the units many-fold. The contract change was valued at approximately $9.6 M, assuming all remaining quantities of the contract were exercised.


Because this modification occurred after the passage of the Federal Acquisition Streamlining Act of 1994 (FASA) but before the implementing regulations were finalized, SMC Contracting requested and was grated a waiver of the requirement for Rockwell to submit certified cost or pricing data for the change. The waiver was granted based upon the following factors:


The PLGR is a modified version of a commercial item sold or offered for sale to the general public.


The change was minor.


Exempting the change from the requirement to obtain cost or pricing data was consistent with the intent of FASA to reduce the acquisition paperwork burden, increase the use of commercial pricing techniques and facilitate the procurement of commercial items on commercial terms while protecting the Government’s interest by market-testing price, quality and delivery.


Price reasonableness was determined through commercial market price and value analysis.


This commercial modification was based upon Rockwell’s substantial commercial business, the fact that the upgrade was developed with private funds, and the fact that Rockwell offered the Government preferred customer (not “most favored customer”) pricing with the goal of providing to the Government the latest improvements in GPS technology.�
�
 �
This modification provides exceptional value to the DoD in the following ways:


The original PLGR version at the old price is still available for users who do not require the low-power new technology.


Users requiring low-power may achieve a cost payback in as little as five months.


The projected savings-to-cost ratio is 25:1.


The need for lithium batteries is eliminated for some users. (Commercial AA alkaline batteries are sufficient since the unit draw is so much lower.)


�
KEYS TO SUCCESS�
In an article entitled “The Precision Lightweight GPS Receiver,” (Army RD&A Bulletin, Nov.-Dec. 1993) Colonel Bruce D. Sweeny, the Army project manger, identified the following keys to success:


The acquisition team conducted a comprehensive market analysis that identified what commercial technology would be available in the near future and made it possible to capture it. It also made it possible for those vendors who were interested to design their product with the capability to include military-unique features.


User participation in the tradeoff process was critical to eliminating most user specifications and standards from the system performance specification.


The performance specification baseline was not changed through solicitation, testing and production. This gave industry confidence in the project.


Industry was treated as a full partner in the planning process. Manufacturers’ concerns were listened to and acted on.


�
�
 �
The government structured a sensible test program that verified the performance and supportability of the PLGR but did not over test it. Results of previous manufacturer and government tests were used in the decision process.


The acquisition team solved problems through open discussions and kept the dialogue going until the problems were solved.


The acquisition team developed a practical schedule and kept to it. That effort required much work and occasional timely support from higher headquarters, but it was a major contribution to the success of the project.


�
�
�
APPENDIX D


CASE STUDY 2: THE P100 PORTABLE FIREFIGHTING PUMP





BACKGROUND�
This case demonstrates a transition from an R&D acquisition program to an NDI acquisition after technical requirements were reassessed.


Since the 1960's the gasoline-fueled P-250 portable firefighting pump has been the ubiquitous backup firefighting pump, present on all ships.  In recent years concern had been expressed over the serious safety hazard caused by the need to stow the P-250's five-gallon gasoline cans on the weather and damage control deck passageways where they could contribute to the spread of fire.


The Navy’s initial response was to modify the P-250 to run on the Navy’s high flash jet fuel, which has additives to minimize surface vaporization and is thus significantly harder to ignite than gasoline. To get the high flash jet fuel to work in an engine designed for gasoline, the air-fuel mixture had to be spark ignited, like a gasoline-fueled engine, and it had to be started with propane. The engine was fairly hard to start and emptied an expensive propane cylinder each time the pump was used. In addition, there were fundamental problems with the basic design. It had a relatively small, high-power engine that needed water cooling. The narrow, twisting cooling-water passages were constantly being plugged by salt deposits that formed as the cooling water evaporated between uses. The salt deposits blocked cooling water flow, causing overheating and many visits to the ship’s repair activity.�



�
 �
The Navy had recognized these problems and had initiated a program to develop a small, powerful engine that would run on high flash jet or diesel fuel and didnot rely on seawater cooling. At early program reviews, it became apparent that the time and cost to develop the engine significantly exceeded expectations and an NDI solution was sought.�
THE ACQUISITION PROCESS�
The standard NDI approach was used, which included market research, informal operational test and evaluation, reassessment of requirements, and procurement.


The market conditions were determined with a market survey. The survey revealed that it would not be possible to match or even come close to the performance of the P-250 with a commercially available diesel engine light enough to be portable.  However, the commercially available units generally had a long commercial history, were easy to start and maintain, and were reliable.


The Navy had to be convinced that the commercially available pumps, which were far less capable than the P-250, would be useful in attacking shipboard fires.  An initial series of tests, witnessed by representatives from the Navy Staff, the requiring activity, and the user, demonstrated adequate firefighting performance.  However, the tests also indicated that the performance was the minimum acceptable for a shipboard firefighting pump.  Other positive results of the test were that the engines were easy to start (a characteristic highly desired by the fleet), and that the units were reliable and robust.  


The second phase of test and evaluation, a shipboard and land-based assessment of 25 representative commercially available pump units, showed that the units were highly suitable for shipboard use with one exception—corrosion resistance. This issue received flag level attention and was resolved by a decision to require minor modifications to the commercial products to achieve acceptable corrosion resistance.


�
�
SOURCE SELECTION�
A team approach was used to develop the source selection plan and associated documents. The team included technical, legal, and contracting personnel from the requiring and contracting activities. The early involvement of personnel with expertise and experience in all aspects of acquisition had two positive effects. Potential problem areas were ironed out and document- ation and plans were structured to minimize the impact of the unpredictable situations that inevitably turn up during procurement.


The technical requirements were documented in a performance-type purchase description. It specified size and weight limits (to ensure portability), the use of fuels and lubrication oils already present in the Navy logistic support system, and, of course, the hose interfaces. Other technical documentation included a training plan, since operation and maintenance courses would have to be developed, and a maintenance plan, so that support would be available when the pumps were outfitted. The use of military specifications was limited to the fuel and lubrication oil requirements mentioned above.


The market survey had identified a number of available pumps with a range of performance characteristics. The team determined that to get the best combination of characteristics for the least cost, the best value approach should be used. The acquisition required the formulation of a comprehensive (60 pages) source selection plan and acquisition plan (14 pages).  The source selection was structured to evaluate and rate improvements beyond the minimum requirements contained in the purchase description. Proposals that did not meet the minimum requirements were considered to be not technically acceptable. The evaluation areas included, in order of priority, corrosion resistance, performance, design, supportability, and quality management.


The proposals were required to include the following:


A bid sample.�
 �
A description of the corrosion protection system, with a list of the materials and coatings.


The results of a performance demonstration test, performed by the manufacturer at a nationally recognized testing laboratory and certified by the laboratory. Since there is no formal government program to certify laboratories, the laboratories proposed by the offerors were submitted to the Navy for approval by the program manager prior to testing.


A proposed quality plan. The plans were required to detail the manufacturer's quality tests, inspections, sampling plans, and acceptance criteria as well as to describe the overall quality program. A minimum lot acceptance test and inspection was specified.


The proposals were evaluated using a best-value approach. The contract was awarded on May 4, 1995. The process required about two years from initiation of the NDI program to contract award. The contract is a fixed price, indefinite quantity contract for one year with four option years. Minimum and maximum pump deliveries are specified for each year.


�
SYSTEM DESCRIPTION�
�






Characteristic


�



Requirement�



Winning Pump�
�
Weight�
165 pounds�
164 pounds.�
�
Size�
24”x28”x27”�
21”x23.5”x24.4”�
�
Operation Time�
2 hours�
2.75 hours�
�
Exhaust hose weight�
35 pounds�
17 pounds�
�
Exhaust hose diameter�
6 inches�
4.5 inches�
�
Pump performance @ 20’ lift�
60 gpm @ 45psi�
224 gpm @ 26 psi


175 gpm @ 58 psi


100 gpm @ 83 psi�
�
Pump performance @ 35’ lift�
60 gpm @ 45 psi�
71 gpm @ 62 psi�
�
Suction lift�
35 feet�
44 feet�
�
Time to prime�
120 seconds�
62 seconds�
�



�
�
KEYS TO SUCCESS�
The following points summarize the lessons learned from this program:


A well-written performance specification will limit the evaluation to offerors proposing units within a technical envelope that will ensure suitability. Sound technical knowledge of the product and shipboard procedures and conditions are essential to developing and defending technical requirements.


A well-thought-out source selection plan is essential to ensure an award to a qualified manufacturer. The way to prepare an effective source selection plan is to develop sound technical knowledge of the required product and intensive knowledge of the market, including industrial manufacturing and quality standards and practices.


An effective review of the proposals, a complete evaluation of bid samples, and thorough documentation of the details of the proposal evaluation speeds the source selection process.


Knowledge of the acquisition requirements of the FAR by all team members contributes to successful program planning and documentation. Adherence to, and appropriate tailoring of, DoD 5000.2-R requirements ensures thorough acquisition planning.


Early and constant involvement of the customer, the Fleet, results in improved focus, the setting of realistic priorities, inclusion of all features necessary for a suitable product, and thorough planning for fleet introduction.


Teamwork and positive communication among all team members are essential to ensure rapid and objective responses to procurement situations and to maintain morale during the process.


 �
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