Development of an Acquisition Strategy Using a Decision Support Tool (DST)

By Cathy Bickley and Barry Bullington


Purpose of the Model:  The Decision Support Tool (DST) was developed to provide realistic information for the Army Tactical Missile System – Brilliant Anti Armor (ATACMS-BAT) Block II Product Manager to make programmatic decisions based on the availability of completed, tested, and the accepted number of systems in inventory available for the soldiers to use.  But why does the government need a tool to predict when the systems will be in the government inventory?  Didn’t they sign a contract with the contractor to build and deliver these systems to us?  If it were as simple as that, then why does the government use fixed fee plus incentive fee contracts, and expensive cost reporting systems to monitor the progress of its contractors?   Once the contact is signed should the government walk away and return to take delivery of the system years later?  Not exactly.  The interaction of many independent events can create significant schedule delays.  


DST is used to analyze production rates and to estimate inventory levels for the BLK II System at specific time intervals.  This information is necessary to estimate when to award the next contract, the probability of meeting the target cost and schedule for the contract, and when to schedule the full rate production decision.  All of these decisions will be impacted directly by the actual production rate for the system.  


The sooner the government is aware of and understands how these forces interact with each other to affect the schedule, the sooner we can work with the contractor to isolate the cause of the problem and resolve it.  To do this PMs, needed an interactive real-time simulation tool to model the inventory of components, production facilities, shipping times, production delay times, reliability testing and rework, number of shifts, and estimated system reliability rates once the system is in inventory.
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When LTC William Breffeilh became Product Manager and took command of the   ATACMS-BAT Block II acquisition process at Redstone Arsenal, he understood the relationships and interdependencies among the various functional areas associated with the overall program.  He recognized the need for a process of gathering, assessing, and communicating vital programmatic information among those with a vested interest with the program. 
Figure 1.  Army TACMS Missile with Block II and P3I BATS.


The Block II Missile System requires 13 BAT (Brilliant Anti-Tank) or thirteen (13), Preplanned Product Improvement (P3I) BAT sub munitions delivered via the ATACMS deep into the battle space at supersonic velocities. After dispensed, the BAT submunition uses acoustic and infrared (IR) sensors to autonomously search for, detect, track, engage, and destroy moving tanks and other armored vehicles. The follow-on P3I BAT modification provides the extended capability to engage stationary enemy to include Surface-to-Surface Missile Transporter-Erector-Launchers (SSM TELS) and Multiple Rocket Launchers (MRLs) throughout the battlespace. The P3I BAT provides an improved target acquisition capability with an upgraded dual mode seeker.  The imaging IR sensor and millimeter wave radar increases lethality and improves the ability to engage and defeat targets in nearly all weather conditions.


Logistics:  One of the primary purposes of this DST is to analyze the logistical decisions that will impact the support of the BLK II System.   Early during the Milestone C  decision planning process prior to the award of the LRIP I contract, decisions were being made to determine the best way to support the system.  Two alternatives were being considered, to use organic support for the entire system or to use Contractor Logistics Support (CLS).  According to AR-700-127, CLS is defined as logistic support of Army materiel performed under contract by commercial organizations, including the original manufacturer.  Support provided may include materiel and facilities, as well as services, in the areas of supply and distribution, maintenance, training, software support and rebuild/overhaul.1 

The Program Office had to consider the following issues before a decision could be made:  (1) Projected repair rates are estimates – no actual data is available for accurate projections.  (2) Funding requirements based on the Integrated Materiel Management Center (IMMC) estimates compared to Program Office estimates.  (3) One year funding versus multi year requirements.


Currently the ATACMS-BAT Project Office has an Integrated Product Team (IPT) whose membership consists of personnel from the Program Management Division, Systems Support Division, Test Division, the IMMC, AMCOM Legal Office, and the Army Aviation and Missile Command (AMCOM) Acquisition Center.  This group has met several times to discuss possible solutions to reduce the costs for repair or replacement of bad BATs.  The estimates for the number of warheads containing BATs that will be returned to Redstone Arsenal for repair or replacement were based on the BLK I missile returns for initial receipt and periodic inspections.  The ATACMS-BAT Test Division, based on existing BLK I data estimated a reliability of 0.9935 for the missile and each BAT.  For the 13 BATs and 1 missile, the reliability for a single loaded missile is 0.9935 raised to the 14th power (0.9127466).  The expected number of returned missiles or warheads was determine by taking 0.08725, (1 - 0.9127466) times the number of systems fielded each year. 


Test Division estimates three systems will be returned for initial receipt failures and period inspection failures, the first year the system is fielded.  Over the 23 years the system will be in the field, 13 years of production and 10-year life, they estimate a combination of 150 warheads and missiles would be returned for repair or replacement.  During the first five years the system is in the field the Test Division estimates 25 systems will need repair or replacement, while the AMCOM IMMC estimated only 17 systems would need to be sent back to Northrop Grumman’s BAT facility for repair or replacement.  The IMMC is responsible for funding the Maintenance and Support for the system.  The IMMC had not programmed any funding for the repair of BATs by a contractor until FY 03.  Earlier ARMY TACMS-BAT acquisition strategies, had assumed the entire missile would be organic support rather than CLS.  The IMMC does appear to have adequate funding programmed for years 3-5 of the system. 

 
The IMMC in coordination with the AMCOM Acquisition Center is working to develop a draft proposal for the support contract.  The plan is to negotiate a contract that will not go into affect until the first time a warhead fails and is returned to the Northrop Grumman BAT facility.  The contract will then be in affect for one year with options to extend the contract for subsequent years.  Operations and Maintenance funding is annual funding, yet life cycle support is required for over 23 years.  The IPT will need to discuss the probability of being allowed to award a multi year service contract.  This would likely permit the government to negotiate a lower cost for repair by guaranteeing the contractor a steady rate of repair over a five-year period.  The multi year contract should encourage the contractor to invest in adequate tooling and facilities to accommodate the increased workload without interfering with the scheduled production work. The first unit equipped is expected to be around March 2002.  The IMMC requested additional funding during the last POM submission for the first year the BLK II system is fielded.


Lockheed Martin is the prime contractor and system integrator for the Block II system.   Northrop Grumman is a major subcontractor and responsible for manufacturing the BAT submunitions under Low Rate Initial Production (LRIP) contracts.  Over eighty percent of the BLOCK II components are common in the Block I and IA missiles, which are currently fielded. However, the BAT submunition is a completely new system.  Ten years of missile repair and system reliability data are available for Block I systems.  


After the missile and warhead are mated in Horizon City, TX,and the DD250 is signed, the system is delivered to the Letterkenny Army Depot, Pennsylvania.  Before systems are sent to the field, acceptance tests are performed using an ATACMS-BAT Missile Test Device (MTD) before each system is accepted.  If the missile fails its tests, it is repaired at the Letterkenny.  


If one or more BATs fail their test during the acceptance test, the warhead containing the 13 BATs is removed and returned to the Northrop Grumman BAT Manufacturing Facility at Redstone Arsenal, AL for repair or replacement of the failed component(s) as illustrated in Figure 2 below.  Base BAT missiles are repaired at ATACMS Missile Repair Facilities at Letterkenny Army Depot, while P3I BAT systems are repaired in Letterkenny or Weihlerbach, Germany.
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Figure 2.   CONUS ATACMS BAT Logistics Route

Periodic and random testing is conducted on fielded systems using Built In Tests (BIT) capability.  If two or more BATs fail testing during these inspections, the missile is returned to the depot at Letterkenny or Weihlerbach.  The depot is where the warhead is removed from the missile and replaced with a spare warhead already stored at the depot.  The repaired missile is then returned to the field.  Warheads containing the failed BATs are shipped back to the Northrop Grumman Facility on Redstone Arsenal (Figure 2) where the appropriate repairs are made.


To analyze the affect of the turnaround time and the sensitivity of the reliability factor on the number of systems available in the inventory the ATACMS-BAT office has developed a real-time simulation model.  This model uses the EXTEND program to develop a simulated production and integration system that incorporates critical components testing, component availability, and system integration based on historical production data.  The duration times and reject rates of the subcontracted components are based on the Test Hardware Contract data.  The impact the additional tooling and test equipment will have on the production rates is being incorporated into the model for LRIP.  The acceptance testing procedures and expected failure rates, along with known production capacity requirements for the BAT production facility are being incorporated into the model.  This will help us to see the affects of projected repair rates on the production facility while concurrent production is ongoing.  This will help the IPT to work with the contractors if the tool identifies bottlenecks.  The IPT will be able to determine the affect of these bottlenecks on the inventory level of systems, with no known BAT failures, and determine if additional spare warheads are needed at the depot to keep the entire inventory available. 


The overhead and impacts associated with the rework effort stressed the entire system, drove up future contract costs and slowed the production and fielding of Block II BATs to Army units.  It was quite clear the unanticipated rates that missiles and warheads were being returned to the depot and the manufacturer for rework affected the availability of components, labor, facilities and other production entities.  The product manager required a more responsive way to monitor and assess the overall health of the Block II acquisition process.  They required a means to predict how failed components would impact the production process.  At this point, the product manager was faced with a major decision to provide either organic or contract logistic support CLS to keep the deliverables on schedule.  Legacy programmatic tools were not responsive or capable of forecasting or providing information to support the decision process. 


System Studies & Simulation Inc. (S3), from Huntsville, AL, was providing BAT Block II programmatic support when the Program Management Office asked for an independent assessment of the BAT Block II schedule.  S3 proposed using modeling and simulation to assess the schedule by evaluating factors directly affecting the schedule itself.  They developed a modeling and simulation tool referred to as the DST, which offered significant advantages over traditional program management scheduling tools for two main reasons.  First, the schedule always reflects its latest state because it dynamically accepts and processes change.  It also instantly assesses the effects of external inputs where functional dependencies and linkages exist.  Because of these features, the DST is most easily described as a performance-based programmatic simulation tool.  Since it reflects the current state of the system, it does not become out dated or overcome by the events affecting traditional cost and scheduling tools.


The DST was developed using COTS modeling and simulation software.  Since the initial focus was to assess the impact of production failure rates, S3 and subject matter experts (SME) crafted the model based on top-down assessments of the actual production system.  Functional software blocks reflecting process logic, probability distribution theory, user-defined variables and other relevant processes were developed.  An IPT comprised of functional experts from ATACMS-BAT BLOCK II engineering, production, logistics, test, reliability and management disciplines addressed process logic, critical variables and ranges of possible values. When the COTS software did not provide a desired capability, S3 programmers coded the feature using the software’s development language.


The interrelationships and dynamics associated with the integration of cost, schedule, production and logistic data for the BAT submunition with the ATACMS missile made it increasingly more challenging to address a wide range of programmatic issues and answer questions mandated by the acquisition process.  Cost, schedule, reliability, and production information were required at milestone reviews and at other high-level forums.  


When legacy programmatic data was reviewed, it was often a long and complicated process.  Schedules and cost data did not match or support anticipated delivery times, quantities and costs.  Some of the desired information was unknown while other information was in conflict.  The length of time required for the legacy support systems to compile and generate the required information simply took too long to obtain.  


It was one thing to address the programmatic aspects of BAT missile production and the ability to produce a set number of munitions but another issue to integrate the essential data elements of other functional areas on the overall production, integration and delivery of Block II missiles.  The missiles and submunitions being returned for rework clearly illustrated that interrelationship and impact.  As a result, the product manager wanted responsive means of assessing the status of product integration and a way of forecasting how event-based changes would affect overall production rates.  


As the DST evolved, ownership was never an issue.  Modeling and simulation outputs were directly driven by the inputs provided by ATACMS-BAT BLOCK II Engineering, Production, Logistics and the other functional government and industry SMEs.  Changes to the model were never made without SME approval.  Technical and functional experts were not only responsible, but also accountable for the inputs provided. The model became more and more representative of the overall production and integration process.  


When the first simulation runs were performed to assess BAT production, the results were met with skepticism.  Empirical results indicated planned production and delivery schedule rates could not be met and total ownership cost (TOC) would increase.  For the PMO, results also indicated it was not the right time to award another LRIP contract for additional BAT submunitions because industry currently could not produce the required number as scheduled.


Industry SMEs argued other factors needed to be included to accurately model the system.  Functional experts identified areas where modifications and refinements were needed.  Simulation modules, as well as their attributes were checked, modified and updated to reflect real-world behavior and associated attributes provided by the SMEs. 


In some areas, it was necessary to break modules into several smaller functional blocks or add new modules to accurately capture processes, functionality and interdependencies of the production and integration as illustrated in Figure 3.  The refinement process continued as new data became available.  Subsequent iterations of the DST were designed and tailored to provide new insights to common processes and familiar problems associated with production and then logistics.  
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Figure 3

Application to other programs:  The development of a manufacturing, integration, fielding, and support simulation model, can greatly improve a program office’s decision making capability by enhancing insight into the process, and conducting sensitivity analysis.  Changes to the Acquisition Strategy may seem programmatic, but as is evident by the ARMY TACMS-BAT office’s experience it can affect the logistics of a system immediately.  All programs have to be able to assess many different and interacting changes that will affects the entire process.  A stovepipe analysis process where by engineering is reviewing design, manufacturing is only looking at production, and logistics is an after thought can have a devastating effects on the availability of the system after fielding.  Systemic analysis is key to the success of any program. In analyzing historical Army Program Management techniques, it is obvious not all detailed data is of equal value. While a holistic analysis of all available cost or schedule data is of value, in reality only a few line items really impact the overall project. 


A tool such as DST will allow Project Offices to model the coordination of dependent systems during production, fielding, and life cycle support.  Program Executive Offices will also be able to integrate all of their systems into a single model.  Such integration will allow PEOs to assess the impact of their funding decisions throughout a family of systems.  Such analysis will allow the optimization of the allocation of scarce resources.


Currently, programmatic questions require tools designed with drivers and risks in mind. In this manner, the tools address “things that matter” and not a “universal” approach for all cost or schedule data.


Summary:  Programmatic Simulation provides many benefits that Acquisition Executives seek today. It provides “driver designed” data which is timely, of acceptable quality, can be interpreted quickly and influence decisions.  The process nature of programmatic simulation requires “horizontal integrated thinking” (rather than a functional orientation) which is desired by management today. Thus the product flow is paramount in the DST method. Due to the reuse of the model, the implementation is relatively inexpensive yet very efficient.











































1 AR 700-127, Chapter 4 – Contractor Logistics Support, Sec. 4-1, par. B.
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