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Introduction

Every five years or so, the Department of Defense evaluates the state of defense acquisition and comes to a not so startling conclusion.  The acquisition process for defense in the United States is considered broken.  To many, it seems ripe for repair.  After all, tens of billions of dollars go into a system plagued by cost over- runs, late schedules, and unfulfilled expectations.  Of course, there are many, many reasons for this.  

Many causes are often cited.  There are problems with changing or incomplete requirements or misunderstandings on what the ultimate need should be.  Sometimes unrealistic or demanding expectations lead to high production costs.  But so do changing budgets, inefficient production quantities and occasional incompetence.  Often times the technical and schedule risks are understated by those “selling” the program in and out of government and wishful thinking by the end user also plays into the eventual problems that surface. 

So when we get enough of these problems and a string of partial and full-blown failures occur in succession, good people, in and out of government look for fixes to the underlying systemic causes.  Sometimes there are causes and cures that cannot be addressed.  Some would argue it is not that the problems cannot be solved.  Some might suggest it is systemic characteristics of defense acquisition we must accept and realize in order to move forward.  

Certainly there are fundamental facts that are a way of life in defense acquisition.  But this is not to say that the experts aren’t trying to solve them.  For example, low order quantities of fighter aircraft can be partially addressed by buying more through production partnerships with coalition allies (e.g. F-16 or Joint Strike Fighter).  The downside is that partnerships can get complicated with varying requirements and the sharing of production costs.  Other problems arise such as technology transfer.  The fact is increased production base will only solve part of the problems.  Other initiatives such as extensive increased use of commercial-off-the-shelf items and multi-year buys can help in some cases, but these initiatives too have their own baggage when it comes to solving the problems in defense acquisition.  We also need to face the fact there is tremendous oversight to defense acquisition.  

The checks and balances put in place to ensure we are doing it right often contribute to why it takes so long to do it at all.  Most of our acquisition process improvements streamline around the edges and make marginal improvements in cycle time.  Sometimes the acquisition community even tries new approaches.  Now there is a new (some would argue, repackaged) approach to defense acquisition called spiral development.

Like most cases where we are desperately looking for answers that could save billions of dollars, the term spiral development has the potential of becoming little more than a buzz phrase.  It is part of the overall plan to evolutionize how we do acquisition.  The term has been in vogue for little over two years and seemingly, one cannot turn around without running into a Pentagon staff briefing or business manager pitch that isn’t singing the praises of evolutionary, spiral development.  But few can actually state where they have seen spiral development in practice, or simply explain the difference between spiral development and block approaches or the old style P3I (Pre-Planned Product Improvement) approach that has been used for decades.  

Our purpose here is to offer a practical guide for spiral development.  The primary audience is program managers who are considering whether or not it should apply to their program.  Others in the acquisition and programming communities may find this helpful as well.  We will give a simple (albeit non-regulatory) definition, some areas where it can be used, some attributes and must-dos in order for it to be successful, and one example where we believe it has a good chance of working.  It is our hope that you find this discussion useful and provoke some additional thinking into how best to use spiral development.

There is one point we need to make up front.  A spiral approach is not the way to proceed with every new acquisition.  This is one of the perils of taking a spiral approach.  Like any good idea, it does not apply to all situations.  The intended spiral acquisition characteristics are:  large proportion of commercial technology or previously developed military technology; a desire to shorten technology insertion life cycles; schedule urgency; flexibility in requirements for latter insertions and budgetary uncertainty.  There are many tools in the acquisition toolbox, and the acquisition community needs to use them all.  Remember the old saying, “If all you have is a hammer, then everything starts looking like a nail.”  We think you will see where it won’t work by looking at the definition.  

A Practical Definition      
For Command and Control Systems (C2) in the Air Force, there exists an AF Instruction 63-123 that discusses spiral development.  It states:

“The spiral development process is an iterative set of sub-processes that may include:  establishing performance objectives; design; code; fabricate, and integrate; experiment; test; assess operational utility; make tradeoffs; and deliver.”

That is a good, technical definition.  But for practical purposes, we would interpret this as follows.   A Spiral Acquisition is defined as:

“A set of acquisition activities incrementally incorporated into an evolving baseline.  Each increment or spiral increases capability and does so in a rapid pace, with each spiral building on the previous spiral and spreading risk and development costs over a longer period of time.  Each spiral is made up of one or more projects developed independently to the maximum extent possible.  When each of the developments is ready, it is dropped into the production baseline.  Testing, both internal to the program (DT&E) and external (IOT&E) is done incrementally.”

Okay, with that longer, but hopefully simple, definition come several significant subtle differences with other acquisition approaches and points to consider.

First, let’s define the differences.  A traditional block approach involves fielding a revamped, upgraded capability.  If you were designing a fully integrated systems solution, requiring several pieces that must all be fielded at the same time, that may require a block.  A software example might be the complete changing of operating systems and languages, which requires a complete rewrite of a million lines of code.  These developments could take several years and are more revolutionary than evolutionary in nature.  A new fighter or completely new avionics baseline also come to mind as examples.  A P3I approach is a case where you know up front what the entire development is going to look like, hence the name “Pre-Planned” Product Improvement.  But in a spiral, you have an idea of the end goal, but each spiral can be changed.  Therefore, it is not completely pre-planned.  The succeeding spirals are based on:  Success of the previous spiral, changing requirements priorities, or changing budgets (pluses as well as minuses).  Now that we have briefly shown the contrasts with other types of developments, we can now concentrate on the key points for spiral developments.  

For a spiral development, these points concern the requirements definition, acquisition strategy, and employment concept.  All of these are done with the goal of providing rapidly developed, smaller projects, fielded quicker to the user.  These rapid developments must be as independent from each other as possible and yet provide a capability that is often synergistic to the user.  You want the developments to be as independent as possible.  That way you can separate the different parts and focus where the program needs your attention.  This is a main tenet of controlling risks.  If the developments do not depend on one another for success, then the risk of parallel developments impacting the overall program is mitigated.  We will now look at what is required in order for the spiral approach to work.

Requirements Definition

First, the rapid developments fall into an “evolving” baseline.  The user has to be involved up front and understand they will not get the desired end state solution on the first delivery.  This requires a great deal of communication between the user (most often considered the “war fighter”), the program office in charge of managing the product, Pentagon staff (OSD and service level) that support the program, and the contractor who ultimately builds the system.   It is essential that this process have some formalized way of doing business. This group, led by the user, must agree on content of the spiral increment and then structure the required program documentation that supports the strategy.  It is difficult to do, but there must be near continuous feedback among the stakeholders and an understanding by all that the ultimate course may vary with time.  In modern warfare, few programs will work in isolation. In this age of email and voice messages, a face-to-face meeting is still the best, most effective method for reaching rapid agreement. A formal, regularly scheduled meeting with all stakeholders is necessary to agree on requirements for the next spiral.   As different systems evolve, the contribution requirement of any one program may need to change.  Spirals can accomplish changes if there exists an opportunity for flexibility.  Flexibility is one of the main strengths of spiral development.   But the group must function as a team.  The team’s success requires communication and trust. 

To be honest, if the user doesn’t trust the acquisition community, this will not work.  The old rule of thumb has been if the user doesn’t insist on getting everything needed up front, then they end up settling for the first capability delivered, and never get the end item envisioned when the requirements document was first penned.  A spiral approach requires a spiral requirements document.  The user must state up front that they are willing to accept a less than perfect system in the beginning.  They will test it, field it, and use it knowing it does not meet all their needs, but it does have operational utility.  This is a big commitment on several levels.

To begin with, Operational Requirements Documents (ORDs) are hard to write.  They are often plagued with either vague or incomplete requirements or the ORD goes the other way and directs a specific, point solution.  Either end of the spectrum causes costs and schedule impacts.  Either the program office is left wondering what is required or worse, faces the “I don’t know what I want, but I will know it when I see it,” dilemma.  This gives little direction to the program office and less direction to the testers.  Chances are, the user will not be satisfied with the end product.  The second problem of a point solution is just as bad.  The user will state, “Get me what I saw at…” and you can fill in the blank.  The influence for this point solution might have been in a marketing pitch given by a contractor or demonstrated at a trade show or a written magazine article.  Our experience has shown the system is never quite like the view graph presentation that spawned it and the end system is usually more difficult to modify and integrate to meet the end user’s needs.

A spiral ORD requires a new way of thinking.  The user must work in concert with the program office to state the requirements in such a way that a so-called 80% solution can first be fielded.  Since the team is going into the acquisition knowing they are going to be modifying the system as they go, the architecture of the system must be built so it can be modified.  The ORD must accept that the first few deliveries are not going to meet all the needs; however, the goals will be incrementally accomplished.  The testers must be open to the idea that in testing a spiral ORD, the definition of effective and suitable is going to be widened to fit the strategy.  

To help lay out the strategy, the ORD could state the objectives in such a way the end goal is understood, but not spelled out with a hard and fast time and date like a block approach would.  It might be as follows:  Spiral 1) Deliver an aircraft that carries at least 80% of the Spiral 4 payload requirements; Spiral 2) Upgrade the infrastructure so it will be able to integrate advanced navigation and communication avionics when they are later developed; Spiral 3) Update the avionics and logistics; and Spiral 4) Allow for higher payload and reliability; Spiral 5) TBD.  The requirements process needs to be flexible.

The balance in this approach is simple to state, but harder to sell to a user community burned with failures in the past.  The requirements must be sufficiently broad to give the acquisition community latitude to make trade-offs, yet, give sufficient guidance so the acquisition team (government and contractor) knows where they are trying to head.  In testing and fielding the early systems, expectation management is important in order for users to not get discouraged (It doesn’t do everything I want, why should we build more?) and allow the lessons learned from early operations use to be incorporated in later spirals.

Somewhere about now, most experienced acquisition professionals may still be wondering how this differs from a block approach.  To emphasize what we pointed out earlier, there are several key differences.  First, in a spiral approach you may make improvements that do not readily seem to support the end goal.  An example might be communications open system architecture.  In an earlier spiral, the program might put in the hooks for later improvements without actually doing the improvements for another spiral.  Some would argue you should just do all the upgrades you know about up front.  Why not just incorporate the communications processor upgrades at the same time you update the avionics boxes and electrical power to accommodate them?  It might take a little longer, but so what?  You will have the final capability to the user sooner.  That approach, is the traditional block approach.  

In a spiral acquisition, you might know what your power requirements might be and may pre-position the wiring harnesses, but you may not know what the commercial standard processor will be.  Or it might not be fielded yet and you will now be the leading edge.  Those architecture hooks may not cost much in budget or time up front, so putting them in gives the program flexibility.  Trying to do it all now means you must know everything you will eventually need.  This occurs sometimes, and can often be done successfully, but it is a block approach.  The second difference is a block approach is usually considered a final end item.  The aircraft fielded in block 20 are not always meant to go back through retrofit or field install to become a block 30.  (F-16 aircraft is an example).  But in a modern spiral approach, you expect and plan to take the aircraft back through an upgrade to a later spiral.  There are some unique challenges to this as well, but we will discuss that “peril” later. 

Acquisition Strategy
The first challenge to acquisition is the development of a framework to place the spiral requirements document into action.  The acquisition community is not immune to communications failure and the program office must consistently work to keep the communications lines open with the user and test community.  This is the formal, regularly scheduled meeting we discussed earlier.  

We have resisted naming that group up to now, for fear of incorporating more Integrated Product Teams (IPT’s) than necessary into the thought process.  But in fact, the name used in AFI 63-123 is Spiral Development Integrated Product Team (SDIPT).  We believe this is an essential part of the process and needs to be in place, tailored to meet the program, so that the program office stays in step with the user.  That doesn’t mean the user and testers run the day-to-day acquisition.  It does mean they have insight into what the program office and contractor are doing. 

 Keeping the user informed is not always the same as asking permission.  The team needs to realize the difference between insight and oversight and act accordingly.  Spiral development is a different way of doing business on all sides. There is an element of trust that needs to develop.   It won’t happen overnight.  All sides need to work on it.  Flexibility in testing will be very important.  The testing community cannot become rigidly fixed on an end requirement or a spiral development won’t work.  One of the major tenets of spiral development is the management of risks.  If too much capability and technology needs to all work at one time, then the risks go up.  The burden of development will increase time, costs and risk to success.  In the words of an old engineer, “you can make the rock so big, no one can carry it.”  By cutting the development into smaller compartments, a spiral approach can manage that risk.  

For example, you might have several different development activities going on at the same time.  If they are developed in such a way the interdependencies are minimized, if one development falls behind, it does not impact the rest.  This approach will keep you from depending on one miracle that needs to occur to keep the program schedule on track.  A more acquisition-friendly way of saying it is this:  Keep the critical path simple and singular.  If too many risky projects need to occur before any project can have success, it isn’t a critical path, it is a train wreck. 

The acquisition strategy must take a systems view.  Not just for the next spiral, but for long-term flexibility.  Flexibility is a two-edged sword to some of the old war horses in acquisition.  We see it as an imperative with tight budgets and dynamic requirements.  An example scenario will illustrate.  

You are the program manager for a spiral development.  You have set up a series of spirals, each fielding a capability update at the beginning of each production lot.  The upgrades are small, but all of them required by the ORD.  Your deputy gets a call from the Pentagon staff that says due to other priorities, you have lost 15% of next year’s development budget.  They want to know how this will delay the next spiral.  Answer?  It won’t.  What it will do is have you contact the contractor and user and advise them the bottom priority item of spiral 2 will have to slip to spiral 3, but the rest of the items will stay on track.  When the individual projects are developed and tested, they will be incorporated into the production line.  So in other words, there will not be huge impacts to the overall program, but some spiral development content will slip.  The program will have the flexibility to move on.  The peril here is it makes it easier for you to take hits to the program and survive.  That sounds like a contradiction.  But those in Washington who are straightforward will tell you it puts the program at risk for cuts because you have set up a flexible program that can take cuts.  It becomes easier for them to take money from your program than from an old-style program that can show any cut-backs will delay fielding any capability for one year and thus will not meet their ORD or acquisition program baseline.  

Some may be cynical and argue that kind of flexibility works against the spiral program, but we don’t believe it.  If the U.S. is going to continue to field the best military in the world, we need the flexibility to do so.  Our leaders should demand all programs be as flexible as possible, not “bullet-proof” to cut backs because of resulting dire consequences if cut backs occur.  Well, enough of the patriotic rhetoric.

There is a programmatic practical side as well.  Not all cut backs are from D.C.  When a program gets in trouble and an element costs more than budgeted, the program needs to be able to survive with as few consequences as possible.  Remember a 5% increase in the cost of a project impacts the program like a 5% decrease in the budget dictated from above.  So the program can avoid risks with several parallel developments by making them as independent as possible.  

There is a side benefit as well.  Program offices and contractors only have so many experts to manage the difficult tasks.  If a spiral has five parallel developments, but only one of them is required for the other four, then the contractor and government know where to put their maximum attention to manage the risks and to watch for trouble.  If all five are interdependent and all must work in order for the program to fly, then the risks are more difficult to watch.  It is said that one of the reasons Charles Lindbergh decided on a single engine aircraft for his historic crossing of the Atlantic instead of a two engine plane was due to risk of adding the second engine.   At that time two engine aircraft could not sustain flight on a single engine.  By having two engines, both required for flight versus one, he would effectively double his risk of failure if he lost an engine.  Lesson here is keep the risks simple and singular.    

Employment Concept
For the user, the employment concept is complicated but pays dividends early on.  A block approach may take years, and a traditional development could be structured with a three-year development and one year of tests before the user knows what he has.  This is easier to manage because if it doesn’t work and fulfill the ORD, it is sent back.  And the user has many years to prepare for its fielding.  But of course, it is years without having had any capability as well and the chances the user’s requirement might have some changes over that four-year period are pretty high.  So how should the program be set up?

First thing is to get the user with the program office and testers and work out the priority list of capabilities they would like to see fielded.  This gives the program office a means to make focused decisions.  Of course, this requires the user to trust the program office to combine capabilities where efficiencies occur, sometimes taking the requirements a little out of order.  

An example would be an engine upgrade (priority #4) with an alternate fuel certification (priority #6) in spiral 1 and spiral 2 containing the navigation avionics upgrades (priority #5).  Communication here is again essential.  The program office would explain doing both the engine and fuels upgrade in the same spiral, the program could save resources in wind tunnel tests, thus lowering the sum of the development costs if they were in separate spirals, all other things being equal.  

Another consideration is logistics for the fielded systems.  We do not want to overlook the challenge that will face the logistics team.  Under this concept of spiral development, a program could easily have three different configurations of the system out in the field at the same time.   Before the roar of the nay-sayers gets too loud, allow us to point out that the situation exists already.   With diminished manufacturing sources available, technology improvements, block approaches and P3I efforts, multiple configurations currently exist on many fielded programs.  The difference is with a spiral approach, you expect, plan and condone different configurations, allowing you to more quickly field capability.  The program doesn’t expect everything to be “saucered and blown” before it reaches the field, which is rare anyway. 

A Practical Example

It is time to show an historic example and a practical one for today’s environment.    From an historic point of view, we will look at a system that has arguably been one of the most successful aeronautical acquisitions of all time.  That is the spiral development of the C-47.  

The C-47 is a legendary work horse of the 20th century aviation.  It started with the DC-2 and continued through a phased-spiral development until the DC-3 (civilian version of the C-47) was fielded in 1942.  From there, over 10,000 aircraft were built.  Now to be fair, this was not a perfect example of a spiral development, but it had several of the major attributes.  First, it was spiral in nature, with each increment showing increased performance over the previous one.  The earlier models had some capability when fielded, but did not meet the end users needs.  Second, the technology of the era was leading edge.  At that time, engine performance and aircraft structure were limiting factors.  Today you might substitute that with processing power and bandwidth.  And third, the end product was much more capable, but also more expensive.  This is not unusual.  By having a spiral development until the end product met the “ORD,” smaller lot buys allowed for risks to be managed.  We mentioned it wasn’t what we would call a pure spiral development.  There is no evidence the earlier models were retrofitted to a C-47 configuration.  But no example is perfect.  With costs of systems as high as they are today, the ability to retrofit makes sense and improves upon the model the C-47 has given us.
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And now, a look at a modern day example, the Global Hawk unmanned air system.  The Global Hawk started as an Advanced Concept Technology Demonstration (ACTD) program and entered EMD in the winter of 2001.  The problem was the ACTD was not what the user wanted to field and the development into what they wanted as a two-staged development was going to take seven years and two configurations before the user would gain the type of capability they wanted.  The initial capability was very basic and the program was challenged to field additional capabilities quicker by the Commander of Air Combat Command.  While the program office touted the initial plan as a spiral development, it was not responsive to the user needs without a major shift in thinking.
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Given the task to develop a more rapid way to field capability, the program office and contractor took these two “spirals” and examined the characteristics.  These spirals were three and four years long each, so for all intents and purposes, they were blocks.  Working with the contractor and user, the program office looked at how these individual projects could be logically broken out and allowed fielding priority upgrades more quickly.  In the summer of 2001, the Global Hawk became a Transformation Program and based on direction and funding, became a true spiral development with capability being dropped into the production line on a yearly basis.  The user conducted a requirements conference to get out in front of the formal requirements process, because the dynamic program was moving faster than the standard ORD process could keep up.  The result is a flexible, dynamic program that is more able to keep up with changing requirements, better communication with the user, and more capability fielded in shorter time.

The first spiral would line up to deliver a baseline capability.  Additional spirals would follow rapidly, allowing the user to interject or remove forecasted requirements.  As long as the interdependencies can be kept to a minimum, then maximum flexibility can be achieved.  In each case, a systems review and risk analysis would need to occur to ensure the program content can function.
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Additional spirals would follow the same format and logic but would drop in capability into the production line when ready. 

The Promise of Spiral Development
To sum up, spiral acquisition can offer some unique advantages over traditional acquisition if done properly:

· Incremental capabilities can be fielded quickly, giving war fighter more capability sooner

· Risks can be spread across a series of spirals, allowing demonstrated capability to user

· Lessons learned in earlier fielded spirals can be added to later spirals, making the acquisition community more responsive to user needs

· Lessons learned from operations, such as Enduring Freedom, can be interjected more quickly

· Technology can be incorporated faster—lean, agile acquisition by its very nature
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The Perils of Spiral Development

We have shown an example of how it can work; however, we would be remiss if we didn’t review the perils we have touched on throughout this article.  The difficulties and problems with a spiral approach follow:

· A spiral approach does not work if the user cannot accept fielding an 80% solution in the beginning (example might be a nuclear power station)

· Spiral acquisition is inherently flexible and could lead to budget cutbacks in difficult times because the program can weather the impacts without catastrophic failure (the peril is it could be viewed as a “cash cow” for less flexible acquisitions)

· The test community must be on board in order to negate an automatic failure (planned partial long-term capability must be seen as a success)

· The requirements must be flexible with possible updates in the middle of acquisition

· Another peril is the false comparison.  There will be some that will compare the first spiral of a new system with the legacy system it is destined to replace.  Worse yet, they will compare the new system’s first spiral with the next planned block upgrade capability of the legacy system.  Then the question will be, “why fund the new system that does not greatly perform over the older system.” 

· Logistics community must buy in to having multiple configurations in the field.

· Communication must be continuous and trust must be built among the team but each must know what is in each “job jar.”

· Financial community and leadership must accept that content in later spirals are subject to change based on technology and user needs (don’t expect to see a complete, fully estimated Year 2015 system in the DAB next month).   You must accept placeholders in some cases and budget for that.

Checklist for the Future

 If you believe the project you are about to embark on is a good candidate for spiral development, ask your self these questions.

· Does the program have a good foundation program to build from?  If there isn’t a basic capability, that is where the program must start.  In the case of Global Hawk, the ACTD provided a basic capability to build from.

· Are the forecasted upgrades severable?  Spirals need a series of discrete, smaller upgrades, else it is essentially a block program.

· Can the user accept incremental changes and multiple configurations? 

· Can the user accept lower performance initially, at a lower price and shorter schedule?  Most would say they can accept the lower cost and quicker schedule, but there are no free lunches.  An initial quick capability comes with a cost in the fact it won’t be 100% of what the user wants.  A spiral ORD is needed.

· Do you have the support of headquarters?  It is a sea state change to get the staff to buy into the concept.  But if they see the benefits, then it can be successful.

Summary

This has been a very quick overview of spiral developments.  In a practical sense, it must be a partnership of the user, program office, contractor, testers and headquarters in order to work.  We hope program managers and others have found this discussion helpful.  Spiral developments are not a panacea for every activity in defense acquisition.  But it can shorten technology cycle time and cut down on risks.  The payoff is quicker capability upgrades, manageable risks and flexibility in development and fielding the systems necessary for the warfighter to fight and win the next war. 
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Military Path From DC-2 to C-47

(a phased, spiral approach)



DC-2 (military - 30 ordered / used) – evaluated 1934-1936

C-47– 1st delivered 1942 (10,048 produced – double the cost of C-39A)

Spiral 2 Development - C-39A (35 built/delivered 1939)

Spiral 1 Development – C-33s (18 built)

Spiral 3 Development – C-41/C-42 variants (4 produced)



DC-2 to C-47

DC-2 Early Use

		1934: one DC-2 purchased by US Navy, designated the R2D (total of 5 bought)

		1936: one DC-2 purchased by US Army Air Corps for evaluation, designated the XC-32



Spiral 1 (DC-2 Changes)

		Modifications to XC-32 led to an order of two YC-34s featuring minor changes specified by USAAC

		18 C-33s ordered, featuring more changes - a taller vertical tailfin and a cargo door



Spiral 2 (DC-2/DC-3 hybrid)

		One C-33 retrofitted with a DC-3 tail – the plane was designated the C-38

		Successful integration of DC-3 parts onto C-38 led to further integration of DC-3 components onto the C-39

		35 C-39As delivered and pressed into service in 1939, featuring Douglas B-18B landing gear and DC-3 engines (the Wright R-1820-55)



Spiral 3 (More DC-3 Integration)

		Modification of C-39s led to the C-41 (one produced with some modifications which would be required in a militarized DC-3) and the C-42 (three produced)



Spiral 4 – the C-47

		In 1940, based on the Army’s evidence from the C-41 that DC-3s could be militarized, the Army awarded a contract to Douglas to produce the C-47 Skytrain

		953 built in first order (a standard DC-3 with an upgraded engine and optimized for military use with twin cargo doors and other changes)– further modifications made as aircraft was used in service

		Total produced for US Military – 10,048  
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Spiral 1

Milestones

Production

Incorp.

        FY00 

       FY01    

    FY02  

                  

    FY03 

       FY04  

     FY05  

    FY06

    FY07

    FY08

    FY09

ACTD

Develop

SAR Payload (DMS)

     FY02 Buy

Int Msn Mgt Computer



Comm Improvements ETP and  274 Mbps CDL

Mission Planning < 12 Hrs



GATM / See & Detect

Open System Architecture Hooks  PDC’s, IMMC’s,  Harness changes



Tech Orders & Training

System Testing with SIL and A/V 7 

Test

EO / IR DMS

DAMA Software - (no voice comms)



P1

P2

     FY03 Buy

         FY04   Buy

P4

P8

OA #2

P3

P5





















MS II/LRIP



IOT&E



MS C/FRP



OA #1
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Spiral 2

Milestones

Production

Incorp.

        FY00 

       FY01    

    FY02  

                  

    FY03 

       FY04  

     FY05  

    FY06

    FY07

    FY08

    FY09

MS II/LRIP

Develop



Sensor Link ATM / NIU





P3I SYERS Functionality





Test

     FY03 Buy

         FY04   Buy

P6

P7

P12

         FY05   Buy

P18

P13

P3

Performance Mods (Engine, Wing, Etc.)

SAR Sensor Range Improvements

SIGINT QRC

Endurance Improvements Reduced Bleed Air Extraction Altitude Hold Mode, ITT Increase, Wing Root Fairing

Electrical Power Upgrade

Program Office will look for opportunities to drop upgrades into production as soon as optimal 



















System Testing with SIL and A/V 7 





IOT&E



MS C/FRP



OA #1

OA #2
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Transformation Program

Milestones

Program

Schedule

  

        FY00 

       FY01    

    FY02  

                  

    FY03 

       FY04  

     FY05  

    FY06

Air

Vehicles

Deliveries

     

AV4    

MCE

LRE/MCE

    FY07

    FY08

    FY09

ACTD

 AV5

Operational

Capability 

(orbits)

 

MCE     

LRE   

 MCE / LRE

 MCE / LRE(2)

 MCE / LRE(2)

Spiral 1  Dev – Basic Infrastructure

Spiral 2 Dev – Open Sys &

SAR-EO/IR Parity

Spiral 3 SIGINT

Spiral 4 Dev – AESA + Comp ORD

OA #2

Spiral development and test; cut into production when ready.

Spiral content fluid.

Spiral Developments 

Ref:   FY03 APOM/ABES

AV 6 

 AV 7

ACTD 
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MS II/LRIP



IOT&E



MS C/FRP



OA #1



















































































































































































































































































































































































		Again, this is the FY03 APOM/ABES program.

		The Milestones at the top are the revised test program that we’ve been working with AFOTECH.  (Problem:  The IOT&E dates probably assumed that we would have SIGINT/Multi-Int AVs.  With the slip of the FY03 funded tasks, SIGINT and SAR Upgrades do not get implemented until post-IOT&E (FY07).  Probably need to punt and say that we’re looking that this impact.)

		Reflects the impacts of the APOM/ABES profile – FY03 bathtub being biggest hit.

		Reflects a new buy profile – 51 production AVs.

		Reflects revised MCE buy profile – note two per year in FY08-09.

		Reflects orbits available including that 3 or 4 AVs with 1 MCE equals an orbit (per Sparks).  By the time you get to FY08 and 09, you have extra AVs. 













Spiral 1

Milestones

Production

Incorp.

        FY00 

       FY01    

    FY02  

                  

    FY03 

       FY04  

     FY05  

    FY06

    FY07

    FY08

    FY09

ACTD

Develop

SAR Payload (DMS)

     FY02 Buy

Int Msn Mgt Computer



Comm Improvements ETP and  274 Mbps CDL

Mission Planning < 12 Hrs



GATM / See & Detect

Open System Architecture Hooks  PDC’s, IMMC’s,  Harness changes



Tech Orders & Training

System Testing with SIL and A/V 7 

Test

EO / IR DMS

DAMA Software - (no voice comms)



P1

P2

     FY03 Buy

         FY04   Buy

P4

P8

OA #2

P3

P5
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MS C/FRP



OA #1











Spiral 2

Milestones

Production

Incorp.

        FY00 

       FY01    

    FY02  

                  

    FY03 

       FY04  

     FY05  

    FY06

    FY07

    FY08

    FY09

MS II/LRIP

Develop



Sensor Link ATM / NIU





P3I SYERS Functionality





Test

     FY03 Buy

         FY04   Buy

P6

P7

P12

         FY05   Buy

P18

P13

P3

Performance Mods (Engine, Wing, Etc.)

SAR Sensor Range Improvements

SIGINT QRC

Endurance Improvements Reduced Bleed Air Extraction Altitude Hold Mode, ITT Increase, Wing Root Fairing

Electrical Power Upgrade

Program Office will look for opportunities to drop upgrades into production as soon as optimal 



















System Testing with SIL and A/V 7 
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MS C/FRP



OA #1

OA #2















Spiral 3 

Milestones

Production

Incorp.

        FY00 

       FY01    

    FY02  

                  

    FY03 

       FY04  

     FY05  

    FY06

    FY07

    FY08

    FY09

Develop

SIGINT HBSS

AESA/MP-CDL (Adaptation)



System Testing with SIL, A/V 6, A/V 7 

Test

Enhanced Operational Reliability

         FY05   Buy

         FY06   Buy

         FY04   Buy

P8

Program Office will look for opportunities to drop upgrades into production as soon as optimal 













Survivability Suite

Simultaneous Image Recorder

P16

Content & sequence being reviewed to reflect PB02 Dev funding, OEF lessons learned and RWG recommendations.

P12

P5

P9

P13

Sanitize Classified Material

Ext. Temp Ops (ECS Enhancements)
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IOT&E



MS C/FRP



OA #1

OA #2













Spiral 4

         FY07 Buy

P36

Milestones

Production

Incorp.

        FY00 

       FY01    

    FY02  

                  

    FY03 

       FY04  

     FY05  

    FY06

    FY07

    FY08

    FY09

    

Develop

Multi-day Encryption



Engine Re-start



Chem / Bio Environment & Gnd Shelter Safety



3 Simul Voice Comm



System Testing with SIL, A/V 6 and A/V 7 



Test

Add’l See & Avoid



P26



FY10

P47-P51

         FY08 Buy

P17

P27

FY11

Program Office will look for opportunities to drop upgrades into production as soon as optimal 

OA #2

Content & sequence being reviewed to reflect PB02 Dev funding, OEF lessons learned and RWG recommendations.

 FY09 Buy

 LL

P37-P46

AESA/MP-CDL (Integr.)



MS II/LRIP



IOT&E



MS C/FRP



OA #1












