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OFFICE OF THE SECRETARY OF DEFENSE
3140 DEFENSE PENTAGON
WASHINGTON, DC 20301-3140

DEFENSE SCIENCE
BOARD

MEMORANDUM FOR UNDER SECRETARY OF DEFENSE (ACQUISITION,
TECHNOLOGY & LOGISTICS)

SUBJECT: Defense Science Board Task Force Report on the Test and Evaluation Capabilities

I am pleased to forward the final report of the DSB Task Force on Test and Evaluation
Capabilities. This study, chaired by Mr. David Heebner, was established in response to the
FY2000 Defense Authorization Act and at your direction. You tasked the Defense Science Board
(DSB) to conduct an analysis on the resources and capabilities currently available at all the
laboratories and test and evaluation (T&E) facilities in the Defense Department (DoD}, and to
look at what they may need in the future to support systems development for Joint Vision 2010
and beyond.

The Task Force also assessed the T&E facilities of National Aeronautics and Space
Administration (NASA), Federal Aviation Administration (FAA), and Department of Energy
(DOE). The Task Force did not find that the facilities owned, operated or shared by other
agencies had impact— either negatively or positively-- on the DoD’s ability to properly test and
evaluate future military systems. When opportunities exist for DoD to use facilities operated by
other Departments and Agencies and vice versa, satisfactory cooperative arrangements are in
place and are functioning.

In addition, the Task Force was asked to Jook at DoD's T&E investment strategy and its
ability to properly test and evaluate future military systems, analyze the resources and capabilities
of all of the laboratories and T&E facilities in the DoD and to identify opportunities to achieve
efficiency and reduce duplication of effort and facilities.

This report provides the Task Force’s findings and recommendations regarding the value
of testing, the management of T&E resources, the quality of testing, specific T&E investments,
and the use of training facilities/exercises for T&E events.

I endorse ajl the recommendations and propose you review the Chairman’s letter and final

C L

Craig I. Fields
Chairman



OFFICE OF THE SECRETARY OF DEFENSE .

2140 DEFENSE PENTAGON
WASHINGTON, DC 20301-3140

DEFENSE SCIENCE

BOARD

MEMORANDUM FOR THE CHAIRMAN DEFENSE SCIENCE BOARD

SUBJECT: Final Report of the Defense Science Board Task
Force on Test and Evaluation Capabilities

Attached is the report of the Defense Science Board
Task Force on Test and Evaluation Capabilities.

. The Task Force terms of references asked the Task Force
to:

* Conduct an analysis of what Test and Evaluation (T&E)
capabilities are needed to support systems development
and T&E for JV2010 and beyond.

* Assess DoD's T&E investment strategy and ability to
properly test and evaluate future military systems.

» Analyze the resources and capabilities of all of the
laboratories and T&E facilities in the DD

e Tdentify bpportunities te achieve efficiency and reduce
duplication of effort

To perform this review the Task Force considered the
findings and recommendations of the previous DSB study on
Test and Evaluation, dated September 1939, examined T&E
facilities first hand in both eastern and western portions
of the United States and also received briefings from T&E
organizations. '

Based on our study of the T&E community the Task Force
made the following major recommendations. Additional
Supporting recommendations can be found in the body of the
attached report.

The most significant capability missing in the T&E
community is the ability to measure the value of testing.
We recommend that the Director of Operational Test and
Evaluation (DOT&E} should collaborate with the Under
Secretary Of Defense for Acquisition, Technology and
Logistics to develop a methodology to determine the value of
testing and seek a set of common metrics and objectives to
measure Service and DoD performance of T&E.

The Task Force found that both the Air Force and Navy
conduct aircraft £light performance testing and weapons
systems testing at greatly separated facilities. More



effective and lower cost testing could be achieved by taking
greater advantage of the potential uses of Edwards AFB, and
the Naval Air Warfare Centers at China Lake, Point Mugu, and
Patuxent River. This activity would necessarily entail the
moving of certain elements of testing from one location to
another but would not necessarily reduce the total levels of
activity at any one location.

The Task Force recommends that DOT&E provide and execute
a plan to optimize joint testing of electronic warfare at
China Lake/Point Mugu, airframe performance testing at
Edwards AFB and aircraft systems testing at Patuxent River.
DOT&E should pursue with egual vigor and objectivity,
opportunities to consolidate unnecessary duplicate/redundant
test capabilities throughout the Department of Defense T&E
community :

The Task Force feels that test resources and facilities
should be owned and managed by a unified DoD T&E Resource
Enterprise under the direction of DOT&E. This T&E Resource
Enterprise would fund and manage DoD T&E organizations,
workforce and infrastructure by transferring the appropriate
Military Services funding for investment, operations and
maintenance of Major range and Test Facility Base (MRTFB)
test resources and facilities to the DoD T&E. Resource
Enterprise.

The Task Force found each of the Services uses different
financial management methods to manage the affairs of their
facilities and recommends that DoD implement a common
financial management methodology for all T&E facilities.

To increase the quality of testing, especially for
lower-priority systems, the Task Force recommends the DoD
review criteria for setting system's testing requirements
and reguirements for granting waivers, provide management
tools to ensure adequate testing 1in major programs and
develop a means to do joint interoperabkility testing on a
realistic basis.

The Task Force also made specific recommendations for
investments in the areas of Frequency spectrum management,
Embedded Instrumentation, Realistic Targets and the use of
training facilities for T&E.

The Task force would like to express its appreciation
to the members and government advisors of the task force
and for the extensive support of the OSD staff.

David R. Heebner

Task Force Chair
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EXECUTIVE SUMMARY

Test and Evduation (T&E) of wegpons systems is one of the most important aspects of the
acquistion process, the results of which ae essentid information for acquistion decison
makers. T&E measures the capability of a combat system desgned and developed by the
laboratories, acquidtion commands and contractors, againgt the requirement for combat
effectiveness. T&E conducted throughout the acquisition process can assigt in the engineering
design and devdopment process, verify technicd peformance of a weapon system, identify
supportability objectives, determine a systems operationd effectiveness and verify suitability for
use in combat.

As the United States Armed Forces evolve into the force envisoned in Joint Vison 2010 and
2020 they will teke advantage of new technological capabilities to achieve new levels of
effectiveness in joint warfighting. The T&E community must have the capabilities to support this
evolution.

The Defense Science Board (DSB) Task Force on T&E capabilities conducted a thorough review
of T&E facilities and capabilities, both current and for the future. The results of this sudy and
the Task Force s findings and recommendations are provided in this report.

TERMSOF REFERENCE (TOR)

The DSB Task Force on T&E Capahilities was formed in response to Section 913 of the fiscal
year 2000 National Defense Authorization Act. In part the Congress asked the DSB to conduct
“an andydss of the resources and capabilities of dl the laboratories and test and evauation
fadlities in the Depatment of Defense” And “to conduct an analysis of wha Department of
Defense Test and Evauation (T&E) capabilities are required to support sysems development
and T&E for Joint Vison 2010 and beyond.”

The Test and Evduation Capabilities Task Force is one part of a two-part effort, the other effort
specificaly addressng DoD Laboratories, and as such this T&E Capabilities report is a partid
response to the Congressond request. The Task Force feds that together, the T&E Capabilities
and DoD Laboratory Report fully address the requirements of Section 913.

Section 913 dates that the study should “address the capabilities of the laboratories and test and
evduation faclites in the aeas of ar vehides amaments command, control and
communications, and intdligence, space, directed energy, eectronic warfare, medicine,
corporate laboratories, civil engineering, geophysics and the environment.”  Section 913 dso
daes “the pand dhdl identify opportunities to achieve efficiency and reduce duplication of
efforts.”

The T&E Capabilities Task Force addressed the T&E aspects of ar vehicles, armaments,
command, control, and communications, and dectronic warfare. The Task Force concluded that
the other subjects had no impact - dther negaively or pogdtively — on the DoD’s ahility to
properly Test and Evduate future military sysems. The Task Force dso identified opportunities
to achieve efficiency and reduce duplication of effort and facilities. The Task Force was dso
asked to asess the T&E facilities of National Aeronautics and Space Adminigtration, Federd



(NASA), Federd Aviation Adminigration (FAA), and Depatment of Energy (DOE). The Task
Force did not find that the facilities owned, operated or shared by other agencies had impact -
gther negaively or podtivdy — on the DoD’s ahility to properly Test and Evduate future
military systems. When opportunities exist for DoD to make use of facilities operated by other
Depatments and Agencies and vice versa satisfactory cooperative arrangements are in place and
arefunctioning.

This study will consider the findings and recommendations of the previous DSB sudy on Test
and Evauation, dated September 1999 in addressing the aspects of T& E directed in this TOR.

TASK FORCE COMPOSITION AND DELIBERATIONS

Mr. David Heebner chaired the Task Force. Members of the Task Force included The Honorable
John Krings, Mr. Thomas Christie, and Mr. Thomas Peoples. All members, with the exception of
Mr. Peoples, were members of the DSB Task Force on Test and evauation conducted a year
earlier. The Task Force Executive Secretary was Dr. John Wiles, from the office of the Director
Operationa Test and Evauation.

To peaform this review the Task Force examined T&E facilities firg hand in both eastern and
western portions of the United States, including Eglin AFB, Aberdeen Proving Ground, Edwards
AFB, China Lake, Point Mugu, and the National Training Center. The Task Force aso received
briefings from T&E organizations to review T& E processes, policies, and operations.

FINDINGSAND RECOMMENDATIONS

Thefollowing report provides the Task Force s findings and recommendations regarding the
Vaue of Tedting, the Management of T& E Resources, the Quality of Testing, Specific T& E
Investments, and the Use Of Training FacilitiesExercisesfor T& E Bvents.

TheValue of Testing

The Task Force found that the most sgnificant capability missng in the T&E community is the
ability to measure the value of testing. The Task Force could find no measures of output vaue
foor Tet and Evduation (Opediond or Deveopmentd) a the Depatment, Service
Headquarters, or T& E Command levels.

A consggent theme the Task Force encountered during the study is that testing is just another
hurdle to be overcome in driving a program past its next milesone. The acquigtion community
views long periods of testing as evidence of system ineffectiveness and testing is viewed as an
impediment to the system’ s success.

The cogt of tegting in a typicd DoD mgor program is higtoricdly about 3 to 4% of the totd
program cost. That is rdaivey inggnificant. With the vitd issues & ke, the minima cost and
the very grest vaue (return on test cost investment) suggests we should maximize testing to
discover any weekness or flaws as early as possble. Combat is the ultimate &<, finding a fault
in combat isthe ultimate cost of not testing.

Finding



No measure of T& E'svaueis avallable for review to determine the return on investment of the
Test and Evauation process.

This Task Force suggests that a serious investigation on the cost to the Government of the failure
to test properly be undertaken. Currently al dataand evidence is anecdotal — recommend a
program such as V-22 be studied.

Recommendations

1. The Director of Operationd Test and Evauaion should collaborate with the Under Secretary
of Defense for Acquidtion, Technology and Logidics to devdop a methodology to

determine of the value of testing.

2. The Director of Operationd Test and Evaluation should, in concert with the Services, seek a

set of common metrics and objectives to measure Service and DoD performance of T&E.

Recognizing the difficulty of this task the Task Force recommends tha the Director of
Operationd Test and Evauation and Under Secretary Of Defense for Acquisition, Technology
and Logigics seek ways to more effectively articulate the vadue of the testing process, with the

ultimate god of developing quantitative measures.

Management of T& E Resour ces

The Task Force has highlighted five aspects of management of T& E resources: How to attract
and keep good peoplein the T& E community, Redundancy and Duplication of T& E facilities,
T&E Organizationd Alternatives, concerns with Inditutiona versus Programmatic Funding, and
the need for Standardized Financia Management Practices.

People

Today, attracting young, tdented individuas into the Department’ s civilian and military

workforce is a difficult challenge. The Defense Science Board Task Force on Human Resources
(HR) Strategy dated February 2000 studied the human resources problem in depth and provided
the Department with itsingghts and recommendations. The findings and recommendeations
identified in the HR report are as gpplicable to the T& E community asthey areto DoD asa
whole,

The Department must place renewed emphasis on the importance of people in enabling DoD to
accomplish its mission. It cannot be assumed that the necessary human capita will be available
without adequate planning and resources. Today’s human resource challenges represent an
urgent concern for DoD — one that deserves attertion at the highest levels.

Redundancy and Duplication of T& E Facilities

Extengve reduction in test facilities and personnd has been pursued during the last five years.
Notwithstanding this necessary effort, unnecessary duplication of capabilities exists in dl three
sarvices. After reviewing past recommendations and subsequent actions, it appears that further
consolidation of T&E resources would not only reduce cost, but more importantly would
improve the qudity of tegting. Improving the vadue of teding, not reducing the cogt of testing,
should be the god in dl future decidons regarding consolidation of activities, investment

planning and test resource management throughout the Department of Defense.



Findings

1.

Aircraft flight performance testing and weapons systems testing of aircraft are done a greatly
separated facilities by both the Air Force and Navy. Thistesting arrangement is neither
effective nor efficient. More effective and lower cost testing could be achieved by taking
greater advantage of the potential uses of Edwards Air Force Base (AFB), Eglin AFB, and
the Navad Air Warfare Centers at China Lake, Point Mugu, and Patuxent River. This activity
would necessarily entall moving of certain dements of testing from one location to another
but would not necessarily reduce the totd levels of activity a any one location.

Military service gods of independent development and testing are not supported by this
consolidation activity. Politica support has contributed to this separation of activities. There
will dlearly be sgnificant opposition from the military services aviation test community and
the political congtituency that supports these disparate activities.

Recommendations

1.

Provide and execute a plan to optimize joint testing of dectronic warfare a China
Lake/Point Mugu, airframe performance testing at Edwards AFB and aircraft and
munitions systems testing at Patuxent River and Eglin AFB.

Pursue with equa vigor and objectivity, opportunities to consolidate unnecessary
duplicate/redundant test capabilities throughout the Department of Defense T& E
community. For example,

?? Munitions arena test facilities

?? Anechoic chambers

?? Livefiretes fadilities

?? Electronic warfare ranges

?? High-speed track facilities

Organizational Alternatives

One way to improve the value of T&E in DaD is to have test resources and facilities owned and
managed by a unified DoD T&E Resource Enterprise. Unwillingness of the Services to provide
adequate resources for T&E and 4ill maintain subgtantial redundant capabilities suggests that a
change is needed.

The Task Force recommends that the DoD create a Test and Evauation Resource Enterprise
within the office of the Director Operationa Test and Evauation.

This new restructured T& E Resource Enterprise should pursue the following goas:

?? Insure that test planning, test execution and evaluation of test results is conducted by the
gopropriate military service organizations respongble for this activity.

?? Retain essentid land, air and sea space

?? Insure comprehensive and cong stent gpplication of established, aswell as emerging

enterprise management practices

Responsibly improve DoD test capabilities

Focus, develop and improve the “vaue of testing”

? Reduce unnecessary cost to own and operate DoD T& E resources

NENEN



?? Objectively assess the impact and vaue of outsourcing and privatizing DoD T& E
resources

Findings

1.

During the briefings, trips to test facilities and conversations with T& E managers and testers,
the need for consolidating the management, investiment planning and budgeting of DoD test
resources became obvious.

The Central Test and Evauation Investment Program (CTEIP) isthe only program within
Office of the Secretary of Defense (OSD) and throughout the entire DoD that provides a
coordinated process and corporate procedure for making joint test and evauation invesments

A way to manage and provide resources for T& E facilities on abasis that makes the best
sense for the DoD asawholeislacking.

A Defense T& E Resource Enterprise, evolved from CTEIP, will Sgnificantly improve DoD
testing by optimizing test resource investments and streamlining the management of these
vitd assts including both personnel and facilities.

Centralized management of T&E will result in more effective and cons stent proponency for
T&E fadilities and operations.

Recommendation

1.

Create aDoD T& E Resource Enterprise within the Office of the Director of Operationa Test
and Evauation.

a. The DoD T&E organizations, workforce and infrastructure must be funded and managed
by arestructured T& E Resource Enterprise

b. The DoD T&E Resource Enterprise should be an OSD leve organization and should
operate under the direction of the Director of Operationd Test and Evauation.

c. Exploit the CTEIP organization and process by transferring the gppropriate Military
Services funding for investment, operations and maintenance of Mgor Range and Test
Fecility Base (MRTFB) test resources and facilities to the DoD T& E Resource Enterprise
(currently CTEIP).

d. Test operaions of the test facilities should remain under Service control.

Institutional Vs. Programmatic Funding

Next to personne problems, the most common concern found within the test community during
our Tak Force daa gahering was the negative impact of a shift from inditutiond to
programmétic funding for test resource and facilities.

The cregtion of a Defense T&E Resource Management Enterprise could provide the necessary
management to insure efficient operation, better testing and reduce or diminate programmeatic
funding a many MRTFB test facilities.



Sandardized Financial Management Practices

Condgent financid management practices would easse the problem of interservice range
utilization and make it possble to determine the vaue of making changes in faclities usage. It
would dso fadlitate more efficient operations. At present we cannot measure either input or
output values. This step would make it possible to measure input vaues on aconsstent basis.

Finding
Management of the test facilities is made unnecessarily difficult by the fact that each of the

Services uses different financid management methods to manage the affairs of ther facilities.
The pand could find no compelling reasons for the differencesit noted.

Recommendations
1. Implement acommon financid management methodology for dl T& E fadllities

2. Implement a system within a T& E Resource Enterprise to track the total cost of Test and
Evauation to the taxpayer.

THE QUALITY OF TESTING

The Task Force looked at the quality of testing and its affect on wegpons system acquistion.
Three mgjor areas discussed in this report include the influence of acquigtion reform on the
quality of testing, interoperability, and examples on inadequate testing.

Acquisition Reform Influence on the Quality of Testing

The sysems below ACATL in the priority sysem are being fidded without adequate testing to
assure ther effectiveness and utility to operating units This is NOT to suggest that acquisition
reform is a bad idea. It is to suggest that much more attention is required to the process by which
T&E iscaried out under acquisition reform, especialy for lower priority programs.

Findings

1. Tedtingisnot being conducted adequately — if systems are not adequately tested they enter

the inventory with latent defects that can be very costly and can impact operationd
effectiveness.

2. A paticularly shocking finding isthet there is growing evidence that the acquisition systlem
is not meeting expectations as far as ddivering high qudlity, reliable and effective equipment
to our military forces.

3. Thelack of testing cannot be blamed on the lack of facilities, however, limited infrastructure
isacontributor to the lack of interoperability testing.

4. Thereisanincreasng incidence of test waivers.

5. TheT&E processis not funded properly — in phasing or in magnitude
a. Funds are not available early enough
b. Cornersare cut in the testing that is done

6. Thereisnot enough government oversight of testing done by industry



Recommendations

1. Review criteriafor setting system's testing requirements and requirements for granting
wavers

2. Provide management tools to ensure adequate testing in mgjor programs.
3. Develop ameansto do joint interoperability testing on aredigtic basis

4. Make maximum use of testing in existing T&E, training and other operationd facilitiesin
seeking a solution to this need.

5. Reform the acquisition process in order to support the adequate and robust T& E of new
wesgpons systemsin order to produce weapons systems that — work the first time, dl the time.

Interoperability

More and more, important system attributes have to do with interoperability. Our system
acquistion process is dill primarily a dngle service responshility. There is growing evidence
that interoperability determination is not a key parameter of sysem adequacy even though the
requirements of JV 2020 clearly make grester demands on system interoperation. There is no
facility capable of doing interService interoperability testing of wegpons systems and of the
interactions between wegpons systems and information systems.

The Joint Interoperability Test Command QITC) is a sart, but is inadequate to carry out the kind
of testing envisoned by the Task Force.

Inadequate Testing

Recent experiences with wegpon systems serve as evidence that our acquisition process is not
delivering high qudity, religble, and effective equipment to our military forces.

It appears that we too often fail to carry out adequate testing. In those cases where the testing is
adequate, we fail take the corrective actions needed based on the results of that testing. In many
cases, we dlow our acquistion programs to proceed to their next phases, such as moving from
devdopment or technicd tedting to operaiond testing or moving from development into
production and deployment with our combat forces, when the test results we have gathered
clearly indicate the systems are not ready.

The Task Force looked a severd aspects of inadequate testing including the use of waivers,
Army rdiability testing, congressonal concerns, and an Army example of the impact of under
funding of T&E.

Of particular concern to the Task Force is the practice of a Service unilaterdly granting a waiver
for testing.

Finding
The process of handling waivers serioudy undermines the T& E process — and may have aready
had negative impact on wegpon systems



Recommendation

Regulation SECNAVINST 5000.2B should be modified to rule out waivers as a unilaterd action
by Service authorities.

SPECIFIC T& E INVESTMENTS

The Task Force dso found the dtate of the infrastructure — to include physica plant, range red
edate, indrumentation, data reduction and anadyss capabilities, targets, personne among other
facets of test planning and conduct — in need of near-term invesment and high-level emphags in
order to meet the requirements for effective T&E of future new wegpons and operationd
concepts.

While there are clearly near termrneeds in many aress, the Task Force fdt that three particular
activities deserved immediate, high-leve atention:

?? Frequency spectrum management and investment,
?? Deveopment and investment in embedded insrumentation,
?? Devedopment and investment in more redidtic targets,

Frequency Spectrum Management
Findings
1. T&E requiresfrequenciesin many bands of radio spectrum for many support functions
2. Increased weapon system complexity/capability requires higher telemetry data rates
3. More complex/more capable systems requires larger geographic separation/larger number of
players which requires MORE SPECTRUM
4. Spectrum continues to be lost to DoD
a. Growing commercid interests will lead to increasing encroachment
b. Government sdlling off of spectrum has dready adversdy impacted DoD’'s T& E
capabilities
c. Future outlook isfor even more losses
Recommendations

1. Devdop technologies/techniques to meet near term test requirements
a. Increase numbers, skills and tools of frequency managersin T& E Organizations
b. Increase Funding of Existing or Emerging R& D Efforts Leading to More Efficient
Use of Spectrum
c. Increase Cooperation between Spectrum Users (e.g., DOD/NASA)
2. Fund research efforts to meet long-term growth in test requirements
a. More Efficient Use of Present Allocations
b. Explore Use of Higher Frequency Bands for T& E Purposes
c. Devdop and Fied Alternative Means of Communicetions
3. Work in Interagency forato prevent further loss of spectrum essentid to testing of future
military sysems.
4. Add apermanent member from the T& E community to the Frequency Pand of the Military
Communications Electronics Board to provide guidance on frequency spectrum aspects of
T&E.



5. Strengthen the voice of the T& E community in both nationa and internationd arenas where
frequency spectrum policy decisons are made to ensure that adequate assessments of the
impacts of these decison on our ability to thoroughly test our defense systems and ensure
readiness.

Embedded I nstrumentation

Findings

Embedded, Non-Intrusive Ingrumentation will benefit T& E.

1. Doesnot dter the physical characterigtics, performance or other signatures of system

2. Nonrintrusve in operation of awegpon sysem — ether in T&E, training exercises or other
operations

3. Providesthe cgpahility to monitor performance, supportability, and other characterigtics of
system throughout entire life cycle

4. Provides more accurate, faster turnaround data during T& E or training events, permitting
more rapid feedback on performance of system or of combat unit

5. Canreducethe cost of T&E, training exercises, acceptance testing, etc. if planned as part of
system production process

6. Can sgnificantly reduce oppostion by training community to combined testing and training
events

7. Enablesinteroperability and standardization of range instrumentation and modeling and
smulation among test and training ranges

Recommendation

The acquidtion executive should direct the incluson of embedded ingtrumentation in future
wegpons sysems. The Test and Traning Steering Group shoud define the initid dep of
edtablishing the detailed requirements for such systems.

Invest in Targets That Adequately and Realistically Test Future Weapons

Findings

1. T&E problems caused by diminishing target resources will become critica in the near future.
2. Increased emphasis on target development is urgently needed.

3. The acquistion executive should require an OSD leve target acquistion plan and provide for
funding the plan in the POM.

Recommendations

1. DoD should congder much grester use of foreign arcraft and anti-aircraft sysems that could
be used astargets.

2. A citicd review should be made of any acquistion program required to develop its own
targets.

3. DoD must adequately fund target development for T&E.



UseE OF TRAINING FACILITIES/IEXERCISESFOR T& E EVENTS

The changing traning environment will provide opportunities and incentives for combining
training and test events. While there are many potentid payoffs, there are aso drawbacks to
combining tesing and training and critical congderdions to be made before combining testing
and training.

Finding
Thereis potentid for high payoff from combining training and testing.
Recommendations

1. DOT&E take the initiative to establish processes and procedures with training activities to
fadilitate combining testing and training events.

2. Fund initigtives to improve frequency spectrum management; to provide interoperability and
dandardization of tet and traning range insrumentation/data collection and andyss
systems, and to provide embedded, non-intrusive ingrumentation and dataretrieva systems.

3. Fund initiatives that will provide research and development investment in resources and
technol ogies to solve common test and training requirements.
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INTRODUCTION

The DSB Task Force on T&E Capabilities was formed in response to Section 913 of the fiscd
year 2000 National Defense Authorization Act. In part the congress asked the DSB to conduct
“an andyss of the resources and cgpabilities of dl the laboratories and test and evauation
fadlities in the Depatment of Defense” And to “to conduct an andyss of what Department of
Defense Test and Evauation (T&E) capabilities are required to support sysems development
and T&E for Joint Vison 2010 and beyond.”

The Test and Evduation Cgpahilities Task Force is one part of a two-part effort, the other effort
specificaly addressng DoD Laboratories, and as such this T&E Capabilities report is a partid
response to the Congressiond request. The Task Force feds that together, the T& E Capabilities
and DoD Laboratory Report fully address the requirements of Section 913.

Section 913 dates that the study should “address the capabilities of the laboratories and test and
evduation facilities in the aeas of ar vehides amamentss command, control and
communications, and intelligence, space, directed energy, eectronic warfare medicine corporae
laboratories, civil engineering, geophysics and the environment.” Section 913 dso dates “the
pand shdl identify opportunities to achieve efficiency and reduce duplication of efforts.”

The T&E Capabilities Task Force addressed the T&E aspects of ar vehicles, armaments,
command, control, and communications, and eectronic warfare. The Task Force concluded that
the other subjects had no impact - ether negatively or postivdy — on the DoD’s ability to
properly Test and Evduate future military systems. The Task Force dso identified opportunities
to achieve efficiency and reduce duplication of effort and facilities.

The Task Force was also asked to assess the T&E facilities of NASA, FAA, and DOE. The Task
Force did not find that the facilities owned, operated or shared by other agencies had impact -
dther negativdy or podtivdy — on the DoD’s ahility to properly Test and Evduate future
military systems. When opportunities exist for DoD to make use of facilities operated by other
Departments and Agencies and vice versa satisfactory cooperative arrangements are in place and
are functioning.

In order to perform this study the Task Force consdered the findings and recommendations of
two recent DSB dudies, the report on Test and Evauation and the report on Science and
Technology Base for the 21t Century.

The Task Force reviewed the recommendations of the previous DSB sudy on Test and
Evauation, dated September 1999, and focused on two of the mgor recommendations:

?? DaD should develop T& E investment strategy based on inventory and future needs
?? DoD should meet future T&E needs through most effective and efficient combinations of
nationd facilities
The second portion of the task, to consder the recommendations of the DSB report on Science

and Technology Base for the 21t Century was conducted by a separate group and will not be
commented on in this report.



To peform this review the Task Force examined T&E fadilities firs hand in both eastern and
western portions of the United States, including Eglin AFB, Aberdeen Proving Ground, Edwards
AFB, China Lake, Point Mugu, and the National Training Center. The Task Force aso received
briefings from T& E organizations to review T& E processes, policies, and operations.

The following report provides the Task Force's findings and recommendations regarding the
Vdue of Teding, the Management of T&E Resources, the Qudity of Tesing, Specific T&E
Investments, and the Use Of Training Facilities’Exercises for T& E Events.



THE VALUE OF TESTING

The Task Force found that the most dgnificant capability missng in the T&E community is the
ability to measure the “vaue of testing.” What do you get for what you spend? Is testing worth
what we spend? To answer this we must know the output of testing. The Task Force could find
no measures of output vaue for Test and Evduation (Operationd or Development) a the
Department, Service Headquarters, or T& E Command levels.

We have aggressively reduced cogt, but gpparent cost efficiency is not sufficient to obtain a lean
and effective T&E function. We do not know how to dlocate future T&E invesments and
expenditures without first being able to measure the output of the T& E capabilities that remain.

Examples of the benefits of testing in the cdvilian sector are common. Significant drides in the
reliability and effectiveness of software have been made through a dedication to better testing.
Half of the personnd dedicated to developing Windows 2000 were testers. Our qudity of life is
improving daly with the advancement of medicd processes and procedures. The key to
unlocking these dramatic improvements in our everyday life is tesing. Early discovery of hedth
problems through rigorous testing has become the most dominant contribution to improvement in
our qudity of life. We never hear the term “lean MRI” or “a amulated biopsy.” We want the best
tess for anything that can have a significant impact on our future... especially our health or
safety. The vadue of thee tedts is both dgnificant and obvious, while the cost is rdativey
indgnificant. Sddom do we avoid or minimize any test that can have a significant impact on our
future... especially our health or safety.

The cogt of testing in a typicd DoD mgor program is higtoricaly about 3 to 4% of the total
program cost. That is relaively inggnificant. Insuring that a gas mask can be stored for years and
will work properly when donned by a soldier during a poison gas attack clearly has a significant
impact on our future... especially our health or safety. The early measurement of the radar cross
section of an F-117 a dl angles, and frequencies during the test program had a significant
impact on our future... especially our health or safety during the firg combat flights over
Baghdad. Assurance and confidence that militasy systems will function when needed and
perform as required is a critical matter of national security and has a significant impact on our
future... especially our health or safety.

If testing military wegpons systems cogts only 3-4% of the totd cost of the sysem why do we
congtantly try to reduce the cost of testing? With the vital issues a dtake, the minima cost and
the incredible vadue (return on test cost investment) suggests we should maximize testing to
discover any weskness or flaws as early as possible Combat is the ultimate test; finding a fault
in combat isthe ultimate cost of not testing.

THE SITUATION

Test and Evduation measures the capability of a combat system designed and developed by the
laboratories, acquistion commands and contractors, againgt the requirement for combat
effectiveness, gpproved by the military departments, in most cases many years prior to the
operdiond test. The metrics for a given test are reasonably well defined, and in rare cases are
alowed to be adjusted to compensate for State of the art changes, only after in-depth andysis to



ensure that the most demanding requirements for a combat system are not inadvertently (or by
design) reduced in order to pass the test. Typicaly, only non-combatants pursue reduction of test
cod. It is a key dement in Acquistion Reform. Progran managers are constantly pressured by
budgeteers and acquisition reformers to reduce test cost or shrink test programs. The F22 test
program was reduced; even the JSF test program has been reduced and the arplane hasn't even
flown yet. “Lean testing” is pursued and is rewarded. Testing must be robust and thorough
otherwise a fdse sense of confidence and security can be generated when criticd tests are
waived or avoided. The pursuit of the reformed acquidtion goas of “faster, better, chegper” must
not compromise thorough, robust, objective testing. Field testers we visted raised this concern.
If there are faults or weaknesses, and there dways seem to be some, they will unfortunately be
found by the unlucky warfighter during training, or even worse, during combat.

These tests could, therefore, be justly described as Surrogate Combat. During formation of the
measures of effectiveness for individud tests there can be and frequently is, debaie. Teds are
desgned to measure a systems ahility to saisfy given metrics againg the aforementioned service
operationa requirement. This Task Force, understanding that, took the inquiry one-step further;

?? What are the measures of the value of test and evauation in the aggregate, by service, or

by group of weapon systems?
?? How does the Department measure the value received, for the resources that are applied?

In other words, what are the outputs of our Test and Evaluation process and how are they
measured?

The Task Force found no processes and no metrics to determine the return on investment of the
Test and Evauation process at the Depatment, Service Headquarters or Test Command
Fecllities. There exis extensve and varied metrics to measure the resource inputs
(funding/personnd); the infrastructure, both physcd dze, shgpe and vdue a acquigtion, but no
measures of output other than an assumption that having tested and passed a given system, a
reasonable man could assume it would work in a combat environment. However, more and more,
as time pases, we hear of weagpons sysems tha are not operating effectively in the combat
environment or in that other surrogate comba environment, redidic traning of large combat
forces.

The perception consgtently found among testers, tet managers, and executives within the test
infrastructure, was that combat was the ultimate metric. Success in combat achieved the ultimate
objective for this key measure. Surrogate Combat in the form of an operationd test was largely
viewed as an andyss of a specific system, or system of systems, of technicd performance in the
hands of soldiers, sailors, armen, marines.

Commercd industry has made a science of what was origindly an at form in the
implementation of Statisticad Process Control (SPC) in factories. A case can be made that a
natura outgrowth of SPC has been industry’s adoption of measures such as Economic Vaue
Added (EVA) and Shareholder Vaue. While SPC, EVA and Shareholder Vaue clearly do not
aoply in this circumstance, the mathematicadl modds that have been developed to measure them
may well have application to determine the vaue of Test and Evduation short of the utimate
metric which is the peformance of the sysem in actud combat, where falure results in dl
cases, intheloss of lives of USfighting forces.



A condgent theme the Task Force encountered in taking to those who are in the program
management gde of this endeavor, is that testing is just another hurdle to be overcome in driving
their program past its next milestone during their tenure. They, (and to a surprising extent the
Congress) view long periods of testing as evidence of system ineffectiveness and see testing as
an impediment to the sysem and ther individua success A disturbing symptom of this thinking
is the reatively new practice of granting wavers to programs that permit them to forego specific
teding requirements or demondrations of key peformance parameters. Providing an output
measure could, in the midterm, dleviae that mindset, and in the long term hep integrate
operationa test as a pardld, integrated and vaued function throughout the System Development
Process.

Fndly, it should be taken into account that (Operationa and Development) Test and Evauation,
is one of the few functions that is itself without metrics measuring its performance. Given the
importance of Surrogete Combat to the lives of our fighting men and women, every effort should
be made to find effective and efficient metrics to measure, quantify and disseminate the avoided
unfavorable resultsthat our achievement of that objective delivers.

1. Nomeasureof T& E'svalueisavailablefor review to determinethereturn on
investment of the Test and Evaluation process.

This Task Force suggedts that a serious investigation on the cost to the Government of the fallure
to test properly be undertaken. Currently al data and evidence are anecdotd — recommend a
program such as V-22 be studied.

Recommendations

1. The Director of Operational Test and Evaluation should collaborate with the Under
Secretary Of Defense for Acquisition, Technology and Logistics to develop a
methodology for determination of the value of testing.

They should solicit commercid indudry inputs on ther methodologies for evdudion of T&E
outputs.

Contractor testing, government deveopment testing and military service operationd testing
contribute sgnificantly to the discovery of problems, the assurances of solutions and prevention
of gdgnificant falures during both traning and combat. The vadue of this process mugst be
measured and used to judtify, defend and intelligently increase funding for this vitd activity.

DoD solicitation of commercid industry should focus on companies in automotive, chemicd and
information technology markets in order to benefit from ther experience in compiling of testing
outputs on critical factors such as safety, reiability and system or product performance. In this
way a non-aerospace and defense view of methodology could be obtained.

Initid penetration of the commercid ream could be achieved by contacting senior daff at
respected Advanced Management Programs, closdy associated with industrid sectors, such as
those a Carnegie-Mélon, Duke and Stanford Universties.

2. The Director of Operational Test and Evaluation should, in concert with the Services,
create a set of common metrics and objectives to measure Service and DoD
performanceof T&E.



Recognizing the difficulty of this task the Task Force recommends tha the Director of
Operdtiond Test and Evduation and Under Secretary Of Defense for Acquidgtion, Technology
and Logidics seek ways to more effectively articulate the vaue of the testing process, with the
ultimate goa of developing quantitative measures.



MANAGEMENT OF T& E RESOURCES

A. PEOPLE

Today, dtracting young, tdented individuds into the Depatment's civilian and military
workforce is a difficult chalenge. At the same time, the shape of the workforce is changing.
There is a new “totd force’ that includes military, both active and reserve, civilian, and privae
sector personnd — dl making contributions to the Department’'s mission. During the course of
this study the Task Force learned tha the issue of human resources — how to attract and retain
personnd with the motivation and skills to serve and lead in civilian and military capecities — is
one of the mogt sgnificant concerns of the T& E community.

Cooperctive utilization of the experienced testers throughout the Depatment of Defense is
absolutely necessary to ensure the qudity of our fidded weapons sysems. The Defense T&E
Resource Enterprise proposed later in this report would provide the mechanism to recruit, train
and utilize a core of experienced and new testers. The human intdlectua assets owned by this
Enterprise would be more vauable than any of the test facilities.

The Defense Science Board Task Force on Human Resources Strategy dated February 2000
gudied the human resources problem in depth and provided the Department with its ingghts and
recommendations. These findings and recommendations are gpplicable to the T&E community
asthey areto DoD asawhole.

The Human Resources Task Force identified three overarching issues tha have an important

impact on mantaning the high qudity force that the Depatment has today and needs in the
future.

?? The American public is increasingly less involved and less inclined to serve in the
Department of Defense. The American public is increasingly disenchanted with the
virtues of public service, both civilian and military. While the Department cannot single-
handedly change public attitudes, it can play a leadership role and take steps to engage
the American public in better understanding DoD’ s roles and missions in the future.

?? A dtrategic plan is needed for future human resource requirements for a fully
integrated DoD force. Without an overarching framework that identifies human resource
needs, strategies, and policies, the Department is at risk of faling short in shaping the
quality and skilled workforce needed. DoD needs to elevate strategic planning for human
resources department-wide a do so in a way that integrates al elements of the “tota
force.”

?? The Department does not have the authority and tools necessary to integrate the
management of its human resources. The Secretary of Defense needs the authority to
size and shape the entire DoD workforce. Moreover to meet the needs of the 21st century
force, the Department needs flexible force-shaping tools that alow for different career
patterns, compensation expectations, education, training, and motivations in different
occupations.

Asan overal principle, the Human Resources Task Force believes that:



?? Government personnd should pursue only those tasks that are essentia to the business of
governing.

?? Military personnel should be involved in those tasks that only the military can do,
recognizing there are some functions in which both military and civilian personnel should
be involved.

?? Civilian personnel should perform al other government tasks.
?? The private sector should be called upon to support those functions that it can do best.

The Depatment must place renewed emphasis on the importance of people in enabling DoD to
accomplish its mission. It cannot be assumed that the necessary human capitd will be available
without adequate planning and resources. Today's human resource chdlenges represent an
urgent concern for DoD — one that deserves attention at the highest levels.

B. REDUNDANCY AND DUPLICATIONOF T& E FACILITIES

Extensve reduction in test facilities and personnd has been pursued during the last five years.
Notwithstanding this necessary effort, unnecessary duplication of capabilities exists in dl three
sarvices. After reviewing past recommendations and subsequent actions, it appears that further
consolidation of T&E resources would not only prove to be less cogtly, but more importantly
would improve the qudity of tegting. Improving the vaue of testing, not reducing the cost of
testing, should be the god in dl future decisons regarding consolidation of activities, investment
planning and test resource management throughout the Department of Defense.

Four of the mgor flight test facilities visted by the Task Force have dgnificantly underutilized
cgpabiliies. The future of manned and unmanned arcraft flight testing is shifting from the
arframe to the avionics. The capabilities a Edwards Air Force Base (Air Force Flight Test
Center (AFFTC)), Patuxent River Nava Air Station (Navd Air Warfare Center, Aircraft
Divison (NAWCAD)), Eglin Air Force Base (Air Force Air Armament Center (AFAAC)) China
Lake/ Pt. Mugu Nava Air Station (Nava Air Warfare Center, Weapons Divison (NAWCWD))
ae fdlowing this shift. The modding and smulation, tet and informaion processing and
hardware/software in the loop testing done a these four bases does not require unique
geographicd or environmenta conditions. Hight testing, however, is very dependent on natura
conditions. Edwards has the best naturd conditions for experimental, research and development
flight testing in the world. The Navy does arcraft dectronic warfare, munitions and mogt of its
operationd testing on the west coast. The Air Force does its eectronic warfare, munitions and
most of its operationd testing on the Gulf (east) coast. The Navy does its arframe performance
testing on the east coast. The Air Force does its aircraft performance testing near the west coast.
The China Lake/Pt. Mugu complex has eectronic wafae and munitions testing capabilities
equivdent to Eglin AFB. The combination of Edwards AFB and China Lake/Pt. Mugu aong
with the regiona, multiservice supporting test facilities and resources represents the best naturd
facility for joint, optimized tesing of manned and unmanned ar vehides Fadlon Nava Air
Station and Néelis AFB (both in Nevada) are the prime facilities for tacticad warfare development
and eectronic warfare training and testing.

Airframe devdopment flight testing has always been a chdlenge a Pauxent River. Airgpace is
extremey limited and redrictive. Winter conditions in the Chesgpeske Bay redrict high-risk
flight testing survivability. Poor in-flight vighility in the summer impects experimentd and early



development flight testing. Significant invesment in very high response rescue resources creates
limitetions due to avalability and religbility. Extensve catgpult and aresting test resources
suggests that this activity be accomplished at Patuxent in foreseegble future.

The synergism of joint (Air Force, Navy and Maring) aircraft teting at the optimum combined
natura facility for the testing of both arframe and avionics supports the philosophy of the Joint
Strike Fighter Program, the largest defense procurement program in higory. The criticd
deficiencies that exis in interoperability and interdependency, “Sydem of Sysems’ tedting,
requires regiond multi-service test facilities. Proximity to Nelis Fdlon, and Nationd Traning
Center (NTC) provides an opportunity to “test and train the way we will fight.”

The relocation of non-duplicated capabilities from Patuxent River and Eglin AFB, and China
Lake/Pt. Mugu should be assessed on the basis of the vaue of testing now and in the future. High
vaue fadlities (eg. Edlin's Climatic Test Chamber) and recent mgor investments (NAVAIR
fecilities at Patuxent River) gppear unreasonable to relocate. However, significant upgrades and
mgor improvements should be closdy evauated in the future. When locating the mgority of
flight testing in a desat environment, there remains a requirement for dternative environments
to test wegpons sysem peformance in al environmentd conditions. This dictates that
dternative cgpabilities must be retained.

1. Aircraft flight performance testing and weapons systemstesting of air craft are done at
greatly separated facilities by both the air Force and Navy. Thistesting arrangement is
neither effective nor efficient. Mor e effective and lower cost testing could be achieved
by taking greater advantage of the potential uses of Edwards AFB, Eglin AFB, and the
Naval Air Warfare Centersat China Lake, Point Mugu, and Patuxent River. This
activity would necessarily entail moving of certain elements of testing from one location
to another but would not necessarily reduce thetotal levels of activity at any one
location.

2. Military service goals of independent development and testing are not supported by this
consolidation activity. Political support has contributed to this separation of activities.
Therewill clearly be significant opposition from the military services aviation test
community and the political constituency that supportsthese disparate activities.

Recommendations

1. Provide and execute a plan to optimizejoint testing of electronic warfare at China
L ake/Pt Mugu, airframe performance testing at Edwards AFB and air craft and
munitions systemstesting at Patuxent River and Eglin AFB.

It is anticipated that this initiative will have to be directed a the OSD and Service Chief of Staff
levds.

2. Pursuewith equal vigor and objectivity, opportunities to consolidate unnecessary
duplicate/redundant test capabilities throughout the Department of Defense T& E
community. For example,

- Munitions arenatest facilities
- Anechoic chambers



- Livefiretest facilities
- Electronic warfareranges
- High speed track facilities

SUmmary

Congressiond and OSD concern regarding duplication/redundancy in test capability is wdll
founded. During the briefings and vigts, by this Task Force it was quite gpparent that within and
between sarvices there is unnecessary  duplicationredundancy even when teking into
congderation necessary reserve capacity.

While the god of reducing unnecessary duplication/redundancy is cost reduction, an even more
important god of improvement in testing can be achieved by optimizing cgpability through
consolidation. The findings and recommendations presented in this report ded with four aviation
test faciliies After eght years of dudies and downszing exercises, the mgor areas of
redundancy and duplication are well documented, however, they Hill exist.

Co-locating Air Force and Navy (and Marine) aviation performance testing provides common
tes fadlities for tesing the common Joint Strike Fghter. Joint testing and interoperability
teding, two areas needing condderable improvement, can aso be improved through this
consolidation. In addition to providing improved efficiency of flight test operation and eectronic
warfare tesing the focus of those activities, for a Joint Wegpons System Program, will require
that command and control information system interfaces be tested on a concurrent basis.
Providing for this capability a the EdwardgChina Lake/Pt. Mugu complex will lead to
sgnificantly better tedting, efficient operations (less need to move aircraft coast to coast) and the
ability to plan the overdl test operations on atime and space efficient basis.

C. ORGANIZATIONAL ALTERNATIVES

The DSB T&E Task Force has come to the same concluson as have many of the congressond
responses in the past. The vaue of T&E is finding flavs or wesknesses as early as possble
during development at the lowest reasonable cost. One way to improve the vaue of T&E in DoD
is to have test resources and facilities owned and managed by a unified DoD T&E Resource
Enterprise. Unwillingness of the Services to provide adequate resources for T&E and dill
maintain substantial redundant capabilities suggests that a change is needed.

The underutilization of exising T&E fadlities is lagdy a matter of current demands on a near-
term bads, not a lack of a long-term need for access to arspace and controlled operating
environments essentia to adequate testing of new wegpons sysems and ar vehicles. Therefore,
smply saying “Close This Fadility or That Facility” is not the right answer.

The mgority of the members of this DSB T&E Study Task Force participated in a previous T&E
Study (Defense Science Board report on Test and Evaluation, dated September 1999). During the
briefings, trips to test facilities, and conversations with T& E managers and testers, the need for
consolidating the management, invesment planning, and budgeting of DoD test resources
became obvious.

The fundamentd concern of T&E facility managers is how do they get enough money and
manpower to continue their operations. They compete with other activities within ther Services
for resources, and with other activities both within their Services and outsde for “busness’
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support. This does not lead to long range business planning and, it is not possble for them to
make invetment decisons based on future utilization or business-like return on assets anayses.
They have litle control over the “busness’ they manage and are subject to highly variable
budgeted support. Since the nanager of test resources has little opportunity to actudly “create’
new business, it becomes questionable as to whether these resources and facilities can or should
be operated like a “for profit” busness. Findly, they cannot make red (enforceable)
commitments to Program Managers, nor can they measure the output vaue of the services they
provide. Centrdized, consolidated management of T&E facilities within the Depatment of
Defense could overcome many of these serious problems.

During the previous DSB T&E sudy mentioned above, the Task Force received thoughtful
inputs on ways to sructure a “unified DoD T&E corporate management.” These inputs were
deveoped by experienced T&E professonas who offered objective views based on ther
experience as Test Directors and Comptrollers of mgor test facilities. They developed a modd
for optimizing common functiond test faciliies and potentidly assessng the impact of
unnecessary test cgpability duplication. The Task Force sees in this work the promise of more
efficient and affective management of T&E Resources across the Services and a mechanism to
greatly improve proponency for Test facility improvement and the effectiveness of Test
Operations.

During this DSB T&E Study the Task Force receved a briefing that describes the Central Test
and Evduation Investment Program (CTEIP) managed and operated by the Director of
Operationd Test and Evduation (DOT&E) in OSD. In June of 1999, a reorganization of
responghilities for Tet and Evduaion within the Office of the Secretary of Defense resulted in
a condderable expanson on the responsghilities and functions of DOT&E. The preponderance of
OSD test and evauation resources now comes under the purview of DOT&E, including the
overdght of test ranges fadlities and investments. As pat of this change, DOT&E assumed
responsibility for planning, programming and budgeting of the CTEIP. Not only does the CTEIP
provide a corporate means to leverage test investments for the Services and Defense Agencies,
but its objectives are complementary with many of the initistives DOT&E has identified as
critical to improving and modernizing our T&E infrasructure. With its emphass on such efforts
as improving tes deficiencies, promoting increased use of Modding and Simulation, creeting
common ingrumentation, and developing capabilities to test information systems, the CTEIP is
clearly focused on developing the test capabilities required to meet the test chdlenges of the next
century.

"... the CTEIP is specifically chartered to focus on obtaining the best return on
test investments and to make the best use of scarce test assets (both funding and
facilities). The CTEIP continues to be the only program within the Office of the
Secretary Of Defense and throughout the entire Department Of Defense that
provides a coordinated process and cor porate procedure for making joint test and
evaluation investments.” ...

— CTEIP 2000 Annual Report

"CTEIP projects are selected by a process that insures the active participation

of all concerned parties and fosters a robust competition for limited funds
through a Needs and Solutions process joint CTEIP projects are selected from
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candidates submitted from the Services and Defense Agencies or devel oped
from OSD initiatives." ...
— CTEIP 2000 Annua Report

1. Duringthebriefings, tripsto test facilitiesand conversationswith T& E managersand

testers, the need for consolidating the management, investment planning and budgeting
of DoD test resour ces became obvious.

2. TheCTEIP istheonly program within OSD and throughout the entire DoD that
provides a coordinated processand cor porate procedur e for making joint test and
evaluation investments

3. A way to manage and provide resourcesfor T&E facilities on a basisthat makesthe
best sense for the DoD as a wholeislacking.

4. A Defense T& E Resour ce Enterprise, evolved from CTEIP, will significantly improve
DoD testing by optimizing test resour ce investments and streamlining the management
of these vital assetsincluding both personnel and facilities.

5. Centralized management of T& E will result in mor e effective proponency of T& E
facilities and oper ations.

1. Createa DoD T& E Resource Enterprise within the Office of the Director of
Operational Test and Evaluation.

a. TheDoD T&E organizations, wor kforce and infrastructure must be funded and
managed by arestructured T& E Resource Enterprise

b. TheDoD T& E Resource Enterprise should bean OSD leve organization and
should operate under the direction of the Director of Operational Test and
Evaluation.

c. Exploit the CTEIP organization and process by transferring the appropriate
Military Servicesfunding for investment, operations and maintenance of
MRTFB test resour ces and facilitiesto the DoD T& E Resour ce Enterprise
(currently CTEIP).

d. Asapreparatory step, the Office of DOT& E should sponsor car eful analyses of
the potential for improved efficiency and cost effectivenessthat can result from
the new management structure.

e. Test operationsof thetest facilities should remain under Service control.

T&E Resource Enterprise

The Task Force recommends that the DoD create a Test and Evauation Resource Enterprise
within the office of the Director Operationa Test and Evauetion.



The fird step is to exploit the exiging CTEIP. The CTEIP should be transformed into the DoD
T&E Resource Enterprise. All DoD funding that supports invesment, operaions and
maintenance, development and management of Mgor Range and Test Facility Base (MRTFB)
facilities and resources should be trandferred to the current CTEIP Program Element (PE).
Military Service personnd currently involved in these activities within the services should be
consolidated and reassigned to the DoD T&E Resource Enterprise. Military Service and OSD
personnel  responsible for test resource and facility operations and maintenance would remain at
the MRTFB facilities they are currently assgned.

The cregtion of a DoD T&E Resource Enterprise is a mgor chdlenge. Not al consolidations
indde or outsde the government are done efficiently and successfully. For this enterprise to
succeed and achieve its gods, outsde professona consulting services may be needed to make
this restructuring effective. This is a unique opportunity to improve the way this vitd activity is
planned, programmed and budgeted.

The second gtep is to implement the plan developed by the OSD study group. This plan consgsts
of a unified T&E dructure that includes a number of enterprise management eements. Starting
from the premise that sepaae Service funding and planning is no longer affordable and
effective, the mgor objective of the T&E Resource Enterprise is centrdized planning and
funding with digributed execution. Fve primary enterprise dements Technicd Deveopmernt,
Operations Management, Operations & Maintenance, Enterprise Management and Site Support
would leverage shared expertise, grester volume procurement, common knowledge systems and
contemporary  enterprise management  effidencies.  This planing induded an  organizationa
framework and an implementation strategy.

The DoD T&E Resource Enterprise should be “owned” and managed by the Director of
Operationd Test and Evadudion. The Secretary of Defense recently transferred the
preponderance of OSD test and evauation resources including the oversght of test ranges
fadlities and invesments as well as the CTEIP, to DOT&E. The DOT&E is the senior officid in
the Depatment of Defense for dl test and evauation issues. A single source of authority and
repongbility for planning, programming, budgeting and operaion with a common vighle
financid management systlem and a robust process to jointly identify test resource investments is
long overdue.

This new restructured T& E Resource Enterprise should pursue the following gods:

?? Insurethat test planning, test execution and evaluation of test resultsis conducted by
the appropriate military service organizations responsible for this activity.

Retain essential land, air and sea space

I nsure comprehensive and consistent application of established, aswell as emerging
enterprise management practices

Responsibly improve DoD test capabilities

Focus, develop and improve the " value of testing”

Reduce unnecessary cost to own and operate DoD T&E resources

Objectively assess the impact and value of outsourcing and privatiziing DoD T& E
resources

NN

NN

The restructured T& E Resource Enterprise must have the following attributes:
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Simplified management structure with clear lines of accountability

Common financial system

Test resource moder nization through consolidation and cost recovery

Common and consistent application of best enterprise management practices
Enhanced partnership with industry including full exploitation of outsourcing and
privatization opportunities

I ntegration of DoD with other government agency T& E resources

33IIII

3

D. INSTITUTIONAL VS. PROGRAMMATIC FUNDING

Next to personne problems, the most common concern found within the test community during
ou Tak Force daa gahering was the negative impact of a shift from inditutiond to
programmeatic funding for test resource and facilities.

Acquistion Reform suggedts that the military wegpons system program being tested should pay
for testing and tha the military services and the DoD should not subsidize test facilities and
resources. The test facilities and resources should operate like a business with funding only from
the wegpons sysem program being tested. Test facilities should maintain, operate, invest and
expand by managing the revenues received from their government program “cusomers” In
many cases they are expected to expand their marketing to provide testing services to the
commercia sector.

Operating a test center is not a business. There is no opportunity to develop more “market share”’
or expand the “customer base” The delay of one or two mgor tests can cause a mgor finadd
cidgs a any DoD tet facility. There are sophisticated management systems that can insure
efficiency in organizations that cannot be managed like a business. Necessary public services
must be subsidized but need not be inefficient.

In keeping with this thinking, DoD's mgor T&E ranges operate under a DoD-wide funding
policy that requires wegpons programs to reimburse a portion of the costs while the Military
Sarvices provide inditutional funding to finance the remainder of the costs Since 1990 the
Savices have dgnificantly reduced ther inditutiond funding so that the current annud funding
is about $1B per year below the 1990 amount after adjusting for inflation. This is aout a 32
percent reduction a a time when workload has remaned rdatively robust. The cumuldtive
reduction is about $8B from 1990 to 2000. As the ingtitutional funds have been reduced, weapon
programs have had to pay more of their scarce funds as the test centers search for ways to
support critical T&E.

During fadility vidts made by this Task Force and through briefings received by this Task Force
we found that there is fragile support for testing, as demonstrated in the F22 and JSF program.
In both cases, the firg response by program management within the DoD to offset recent
increases in program cost was to reduce the testing in both programs. The same organization that
suggests that testing should be managed like a business, without subsidy, solves design cost
overrun problems by reducing the test budget that is the only future source of revenue for the test
community. Cutting the test budget of the F-22 and JSF does not have a measurable impact on
reducing the future cost of operating the test ranges and facilities a Edwards or Peatuxent River.
Less program test budget trandates into less revenue for the test center. This creates a higher
cost per test event.
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The cregtion of a Defense T&E Resource Management Enterprise could provide the necessary
management to insure efficient operaion, better testing and reduce or eiminate programmatic
funding a many MRTFB tet facilities.

E. STANDARDIZED FINANCIAL MANAGEMENT PRACTICES

Conggent financid management practices would ease the problem of interservice range
utilization and make it possble to determine the vdue of making changes in fadlities usage. It
would dso facilitate more efficient operations. At present we cannot measure ether input or
output vaues. This step would make it possible to measure input values.

Currently, top-leved management of DoD's T&E cgpability is provided by the
Rdiance/Executive agent dructure as shown in the following figure (Figure 1). This structure
overlays the DoD T& E Command structure.

After three years of T&E Executive Agent exisence, there are ill three separate service
investment priority ligds. Each sarvice has a different financd management system for T&E. The
TOA (totd obligation authority) for T&E invesment in each service has never been changed as a
result of any Reiance recommendetion or T&E Executive Agent decison. OSD's CTEIP
(Centrd T&E Investment Program), is the only investment funding tha is specificaly directed to
invesments that benefit multiple service gpplications. The TERIB, a board of T&E's most senior
executives, prepares extensve investment plans that are rarely, if ever, approved, and a T&E
program office (JPO T& E) exigts with no acquisition or management authority.

The DOT&E command dructure has little or no impact on T&E operation and maintenance
budgets or funding, by far the greater portion of overdl T&E funding.

The DoD T&E organizations, workforce and infrastructure should be funded and managed by a
restructured T& E Resource Enterprise.
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Management of the test facilitiesis made unnecessarily difficult by the fact that each of
the Services uses different financial management methods to manage the affairs of their
facilities. The pand could find no compelling reasonsfor the differencesit noted.

Recommendations

1. Implement a common financial management methodology for all T& E facilities.

2. Implement a system within a T& E Resour ce Enterpriseto track thetotal cost of Test
and Evaluation to the taxpayer.
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THE QUALITY OF TESTING

A. ACQUISITION REFORM INFLUENCE ON THE QUALITY OF TESTING

The systems beow Acquisition Category (ACAT) I in the priority sysem are being fielded
without adequate testing to assure their effectiveness and utility to operating units. This is NOT
to suggest that acquidtion reform is a bad idea It is to suggest that much more attention is
required to the process by which T&E is carried out under acquistion reform, especialy for
lower priority programs.

The lower priority programs (and usudly less well funded programs) have been under continuing
pressure to reduce cost without impacting program schedule. In many cases the only solution to
this problem is to decrease the number of test aticles in the program, omit steps in the testing
process, use more Modding and Smulation (M&S) even if the M&S is not truly representative
of the subject system, arrange for waivers to smplify testing and avoid trouble spots, €tc.

Even for the ACAT | programs there is growing evidence that testing is not being done
adequately. There are a number of examples of systems that proceeded into the next steps of the
development and acquidition process without having the levedl and scope of testing that would
have prepared them adequately for the next steps. There are even examples that were in
operational use that exhibited falures (unexpected behavior) because parts of ther operationd
envelopes were not explored during the acquisition process.

These examples raise some questions:

?? How do we determine how much and what kinds of testing are adequate for amilitary
sysem?

?? Who hasthe authority to set the standards?

?? Who has the responghility (accountability) for satisfactory operation of the sysemsin
the hands of operationa forces?

We have made sgnificant progress embedding commercid-off-the-shelf (COTS) software in our
wegpons and information systems. But, we have not made equivaent progressin testing the
adequacy of performance of COTS software in those systems

L ACAT designations for defense acquisition programs are determined by their projected costs— either RDT&E or
procurement. For example, ACAT | programs— also known as Mgjor Defense Acquisition Programs (MDAPS) --
are those estimated by the USD(AT&L) to require $335 million (FY 1996 $) for RDT&E or more than $2.135
billion (FY 1996 $) for procurement. Lower level ACAT (ACATSsII, 1l & 1V) designations are based on on a
graduated scale of decreasing costs and result in decision authority being delegated to lower levels. There are four
Acquisition Categories (ACAT):

1. ACAT I (usualy Major Defense Acquisition Program (MDAP))

2. ACAT IA (usualy Mgor Automated Information System (MAIS))

3. ACAT Il (usualy major systems)

4. ACAT Il (al other acquisition programs)
A fuller description of ACATs can befoundin Annex B.
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1. Testingisnot being conducted adequately — if systems are not adequately tested they

enter the inventory with latent defectsthat can be very costly and can impact
oper ational effectiveness.

2. A particularly shocking finding isthat thereis growing evidence that the acquisition
system isnot meeting expectations as far as delivering high quality, reliable and
effective equipment to our military for ces.

3. Thelack of testing cannot be blamed on the lack of facilities; however, limited
infrastructureisa contributor to the lack of interoperability testing.

4. Thereisan increasing incidence of test waivers.

5. TheT&E processisnot funded properly —in phasng or in magnitude
a. Fundsarenot available early enough
b. Cornersarecut in thetesting that isdone

6. Thereisnot enough government capability for oversight of testing done by industry.

1. Review criteriafor setting system'stesting requirements and requirementsfor granting
waivers.

Provide management tools to ensure adequate testing in major programs.
Develop a meansto dojoint interoperability testing on arealistic basis.

Make maximum use of testing in existing T& E, training and other operational facilities
in seeking a solution to this need.

Reform the acquisition processin order to support the adequate and robust T& E of
new weapons systemsin order to produceweapons systemsthat work thefirst time, all
thetime.

o AW

B. INTEROPERABILITY

More and more, important system attributes have to do with interoperability. Our system
acquistion and testing process is gill primarily a sngle service responshility. There is growing
evidence that interoperability determination is not a key parameter of testing adequacy even
though the requirements of JV 2020 clearly make greater demands on system interoperation.

There is only one facility in the United States cgpable of doing joint interoperability testing
however, it is specidized in information systems and not nearly aswell used asit could be.

There is no fadlity capable of doing interservice interoperability testing of wegpons systems and
of the interactions between wegpons sysems and information sysems. The recommendations
expresed in “Management of T&E Resources, paragraph B Redundancy and Duplication of



T&E Fadlities’ would dgnificantly improve interoperability and interdependency tegting of
aviaion sysems It could gart with Joint Strike Fighter, the largest most common and most joint
program in history.

The Joint Interoperability Test Command (JTC) is a start, but is inadequate to carry out the kind
of testing envisioned here.

C. INADEQUATE TESTING
Waivers

Waiver Process

Directives and indructions governing the DoD acquistion process require the conduct of an
OT&E Dbefore full-rate production to evduae a sysem's opediond effectiveness and
operational suitability as required by congressond datute (10 USC §2399). These documents
further specify that, a the concluson of such testing, the Director of Operationd Test and
Evduation shal prepare a report sating whether the results of that OT&E confirm that the items
or components actually tested are effective and suitable for combat. [italics added].

In addition, DoD 5000-2R requires that the developing agency “formaly certify that the system
is ready for the next dedicated phase of operationd test and evauation to be conducted by the
DoD Component operationd test activity. The developing agency shdl adso provide software
meaturity criteria and performance exit criteria necessary for certification for operationd test.”

The Navy's implementing indruction for this DoD regulation, SECNAVINST 5000.2B,
introduces a waiver process that allows systems to proceed to this required period of OT&E,
known within the Navy as operationa evauation (OPEVAL), even though the sysem fals to
meet the performance exit criteria necessary for certification. In addition, this waiver process
prohibits the Navy's Operationd Test Agency (OTA), OPTEVFOR, from including waived
items in its resolution of a sysem’'s Criticd Operationd Issues (COIls) in evduating its
operationd effectiveness and suitability. This process appears to contravene the datutory
requirement to report on the effectiveness and suitability of the system actually tested.

Types of Waivers

SECNAVINST 5000.2B edablishes criteria as the “minimum required for certification of
readiness to commence OPEVAL.” Among those criteriaare:

“All DT&E objectives and performance thresholds have been met, or ae
projected to be a sysem maturity, and results indicate that the system will
perform successfully in OT&E and will meet the criteria for gpproval & the next
program decison milesone (eg., full-rate production on completion of
OPEVAL).”

Furthermore, DoD 5000.2-R requires the developing agency to identify the teding to be
performed in OT&E [OPEVAL] in a Tet and Evaduation Magter Plan (TEMP) with detals in an
Operationa Test Plan, both of which are approved by DoD’s Director of Operationd Test and
Evduation.

21



SECNAVINST 5000.2B alows waivers to both of these key requirements.

There are two kinds of waivers:
1) Waivers from compliance with the criteriafor certification [of readiness for OPEVAL]
2) Waivers for deviations from the testing requirements directed by the TEMP.”

Examples of Waiver Process Used in Current Programs
a) F/A-18E/F Super Hornet

For the OPEVAL of the F/A-18E/F Super Hornet, the CNO approved 49 waivers of which
OPTEVFOR determined that 23 were relevant to OPEVAL. Waived items relevant to OPEVAL
included known problems at the time with:

Stores (5 items)

Cockpit integration (4 items)

Targeting FLIR performance (3 items)
Radar performance (3 items)
Performancein carrier operations (2 items)
Radio mechanization (2 items)
Miscellaneous (4 items)

NI IINN

In accordance with SECNAVINST 5000.2B, the OPTEVFOR Report of the Super Hornet's
OPEVAL did not condder any of the waived items in his resolution of the COIs. Of particular
note, severd of the items were waved because they had demondrated poor reliability during
DT&E and were planned to be modified or replaced in future production. As a consequence of
the CNO waiver, failures associated with such waived items and associated repair times were
removed from the data base used by OPTEVFOR in its evauation of the key suitability
requirements — rdiability, mantainability, and avalability. Severd of the waved items caused
numerous falures and required large amounts of time for inspections and/or repars during
OPEVAL.

In addition, much of the mantenance on waved items was peformed by the FA-18E/F
contractor rather than by the OPEVAL test team. As viewed through SECNAVINST 5000.2B,
this is not a violaion of the 10 USC 82399 prohibition of contractor participation in OT&E,
snce these items had been waived and therefore were not part of OPEVAL. This interpretation is
difficult to reconcile with the statutory requirement to report on the operationd effectiveness and
auitability of the sysem actually tested — which gppears to imply that dl of the equipments and
subsystems actually incorporated as part of the sysem under test are to be included in the
andyss and reporting.
b) V-22 Osprey

At the time of the Operationa Test Readiness Review, data collected to-date showed that the V-
22 had faled to meet edablished thresholds during DT&E for overdl rdiability Mean Time
Between Falure (MTBF) as wdl as fdse dam rate of the Built-In Test (BIT) system as shown
in Table 1. The program manager predicted & the time that, despite modifications incorporated

into the low-rate initid production (LRIP) arcraft to be used in OPEVAL, the V-22 would fal to
achieve the required thresholds on these key parametersin OPEVAL.



Threshold | Statusat end of DT& E | PM’sPrediction for OPEVAL
MTBF 1.4 hours 0.64 hours 1.0 hour

False-Alarm Rate | 25 % 88 % 78 %
Table 1. Reliability Thresholds

Despite these shortcomings from the “minimum [criterig) required for certification of readiness
to commence OPEVAL,” the program managers requested and obtained gpprova for waiversto
both reliability and fase darm rate so that the VV-22 could proceed on schedule to OPEVAL.

In addition, the CNO approved numerous waivers of the second kind — deviations from the
testing requirements directed by the TEMP. Many of the waived items address specific
capabilities required by the Joint Operationa Requirements Document (JORD) or required
subsystems not incorporated in the aircraft used for OPEV AL, but which are planned for future
production lots. Example itemsinclude:

?? Aircraft not cleared for operationsin icing conditions

?? Aircraft not deared for air combat maneuvering

?? Inadequate cargo handling system

?? Radar dtimeter not effective during forward-hook and dua point externa loads, thus
preventing night operations with such loads

?? No ground collison avoidance and warning system

?? Inadequate cockpit/cabin NBC overpressure protection

In accordance with SECNAVINST 5000.2B, OPTEVFOR's anaysisto resolve COIs and
evauate the operationd effectiveness and suitability of the V-22 will not use the waived items.

The process of handling waiver s seriousy underminesthe T& E process— and may have
already had negative impact on weapon systems

Regulation SECNAVINST 5000.2B should be modified to rule out waiversas a unilateral
action by Service authorities.

D. ARMY RELIABILITY TESTING

Recent experiences with Army acquisition sysems serve as evidence that our process is not
delivering high qudity, rdiable, and effective equipment to our militay forces. While the
examples cited here and in the following table are Army programs, indications are that smilar
problems exist with the programs of the other services.

It appears that we often fail to carry out adequate testing, and in those cases where we do, to take
the corrective actions needed based on the results of that testing. In many cases, we alow our
acquisition programs to proceed to ther next phases, such as moving from development or
technica testing to operationd testing or moving from development into production and



deployment with our combat forces, when the test results we have gathered clearly indicate the
gystems are not ready.

The fdllowing teble presents data gathered by ATEC during various operationd test activities
involving a wide range of Army programs, from the Acquidtion Category (ACAT) 1D Javdin
down to the ACAT 4 Quick Erect Antenna Mask (QEAM) Program. The data show that, in the
la severd years, Army sysems faled to meet even 50% of thar specific rdiability
requirements in 80% of those tests.

Table2: Supporting Army OT& E Reliability Test Data

System Test Type |Test Dates|Parameter®|Test Require- | Point ACAT
Duration |ment Estimate |L evel
(hours)  I(hours) (hours)
IFLIR — |[LUT 2 Aug-Oct 98 3
M2A3
:BBFXSS MTBOMA 2180 340 509
oIy MTBOMA 300 509
JAVELIN |FiedData 1D
Command |TOSUPPOt |v/arious  [MTBOMF 190 129 190
Launch Unit|Material
Release
Basic Skills MTBOMF | 1244 110 138
Trainer
JSTARS ORDT Jan-Feb 99 |MTBSA 440 48 220 1C
CGS
Did Not Meet Requirements
JSTARS IOTE Mar-Apr 98 [MTBSA 400 48 10 1C
CGS
DUECE FOTE Apr-98 MTBSA 200 53 37 3
HF NOE [IOTE Apr-May 97|MTBMAF 183 141 61 3
COM
ISYSCON (IOTE- I Sep-Oct 98 [MTBSA 650 157 59 3
ISYSCON |IOTE- | Feb-Mar 98 IMTBSA 773 157 22 3
ATNAVICSIOTE-1 Feb-99 MTBOMF 181 220 16 3
ATNAVICSIOTE-2 Jul-99 MTBOMF 319 220 29 3

2 Reliability Parameters
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System Test Type |Test Dates|Parameter®|Test Require- | Point ACAT
Duration |ment Estimate |L evel
(hours)  I(hours) (hours)

IFLIR - FOTE3a [May-Jul 9 3

M1A2 SEP MTBOMA 275 340 275

TS+ MTBOMA 320 69

DAHA

CITV +

CID

JTIDS, IOTE Nov-96 MTBOMF 270 323 23 1D

Class 2M

JTIDS, LUT Dec-97 MTBOMF 877 323 51 1D

Class 2M

AN/TYQ-69I0TE Aug-Sep 97 IMTBOMF 1145 385 52 3

JTIDS IOTE Nov-96 MTBOMF 270 393 25 1D

JTIDS LUT Dec-97 MTBOMF 877 393 146 1D

3 KW IOTE May-99 MTBOMF 316 500 158 3

Generator

SCAMP IOTE Nov-98 MTBOMF 563 600 13 3

SMART-T |IOTE May-Jun 98 [MTBOMF 1508 700 43 1

QEAM User Test |Aug-97 MTBOMF 631 745 315 4

DVE FOTE Mar 97- MTBOMF 699 900 175 3

Mar 98

FBCB2 LUT Aug-96 MTBEFF 6360 910 167 1

(Applique)

FBCB2 LUT Aug-96 MTBEFF 1953 910 385 1

(V2

Enhanced)

BCIS LUT Jun-96 MTBEFF 1698 1242 28 2

2 Reliability Parameters

MTBOMA: Mean Team Between Operationd Misson Abort
MTBOMF: Mean Team Between Operational Misson Failure

MTBSA: Mean Team Between System Abort
MTBMAF: Mean Team Between Misson Affecting Failure
MTBEFF: Mean Team Between Essentid Function Failure

Clearly, such poor rdidbility results have had and will

have an adverse impact on the

performance of the equipment in the hands of the soldier and in combat. Frequently these poor

results have been “showstoppers’ a reviews supporting program milestone decisons and have

often resulted in costly program delays, design changes and retests. On the other hand, in too

many cases, programs have proceeded to the next phase of the acquisition process, despite such
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poor results. Such decisons have resulted in unplanned burdens on the operationd forces, in
terms of increased maintenance workload and people, spare parts requirements, overdl system
availability, and operating and support costs.

Examination of the causes for these high falure rates in operationd tests reveds that, in most
cases, the systems had encountered rdiability problems in earlier development testing. In fact,
recent Army data show that, of those systems that falled to meet the point estimates for ther
critica rdiability criteria required for entry into operationd testing, nine out of ten faled to meet
their operationd requirements in operationd tests. Of those programs that did demondtrate their
reliability point estimates in development testing, only Sx out of ten successfully passed ther
relidbility requirementsin their OT& Es.

There are severd contributing factors — overdl poor design, unredidic requirements, ineffective
corrective actions, high risk teds, e d — to this rather disma record. In some cases, the
development testing has not been robust enough to successfully uncover desgn deficiencies, if
they exis, or to pinpoint those areas of the operating envelope or Stuaions where the system
breaks down or is unsafe. For whatever reason — whether it be lack of resources or unredigtic
schedule demands — we appear to have cut corners and sent programs into the next phese of their
development and testing before they are ready. The “rush to falur€’ tag put on the THAAD
program by the Welch committee is a good example of this problem.

Figure 3, developed by the Army Test and Evauation Command, reflects this poor record for a
broader array of programs and test events than displayed in the prior table.
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Figure3

This Task Force acknowledges the efforts of Congress and DoD to address these shortfals.
However, there is concern that these are short-term efforts. These temporary measures to offset

this problem should be followed with more permanent measures to support T& E at the Service
leve.

E. FUNDING FOR TESTS

The T&E process is not funded properly, in ether its phasng or in its magnitude. Despite the
rhetoric about early involvement of testers in programs, about testing for learning, or about
discovering desgn and operationd problems early-on, we are not dlocatiing sufficient funds
ealy enough to avoid codly redesgns, modifications or deferrds lae in a program's life
Furthermore, programs are cutting cornersin the testing that is being done.

The MV-22 Example

For example the MV-22 program severdly reduced early development testing in its Engineering
and Manufacturing Development (EMD) phase in order to save money and recover schedule.
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The officid invedigatiion by the Maine Corps into the tragic accident that occurred during
operationa testing this past April makesthat point in spades.

Their report, Investigation into the Circumstances Surrounding the Class "A" Aircraft Mishap
Involving an MV-22B Osprey Buno 165436 That Occurred on 8 April 2000 at Marana Northwest

Regional Airport Near Tucson, Arizona, is quite reveding in this respect. On page 74 of the
report, under Section VI, Related Issues, appear the following paragraphs:

361. There were four developmentd test flights dedicated to section operations.

362. There were three developmenta test events flown as part of the \-22 EMD Hight
Control System Development and Flying Qudities Demondration (FCSDFQ) Test Plan

investigating power setitling.

363. The origind FSDFQ Test Plan cdled for 103 test conditions to be flown. In an
effort to recover cost and schedule, the conditions to be tested were reduced to 49,
focusng on &t center of gravity conditions that were thought to be most critical. Of the
49 conditions, 33 were flight-tested. The 33 flight conditions were flovn a nacele
angles of 90 degrees and 97.5 degrees at 40 knots and at nacelle angles of 30 degrees to
75 degrees at 150 knots. The 16 conditions not flown were those a zero knots and
twenty knots and at 40 knots and 80 knots at high gross weight.

Thus, in order to save dollars and make up for schedule dips, the important FCSDFQ testing was
severdy curtaled — roughly one-third of the planned test events were actudly flown — and
particularly critical test points were not flown at all.

Congressional Concern Voiced

The problem of inadequate funding of testing has become a Congressond issue in ther
deliberations on the Presdent's FY 2001 budget request. The following extract from the report
on the House Defense Appropriations Bill, for FY 2001 (page 151) addresses the underfunding
of operationd test activities within the services.

“The Committee [HAC] is concerned that the Military Departments are not adequately

budgeting for operational testing. The Committee understands that severely constrained
operational test budgets are forcing the Services' operational test communities to focus
reporting only on the highest profile programs with small and medium sized programs
proceeding into production without formal reporting from the operational test
community. The Committee believes that this situation must be corrected and fully
expects the Military Departments to budget adequately to ensure all programs benefit
from an appropriate level of independent operational testing.”

The House in essence “put its money where its mouth was™ by fully funding, for example, al 52
vaidated FY 2001 Air Force IOT&E requirements as opposed to the 34 test activities included in
the President's Budget (PB). In short, the Air Force had left 18 test activities unfunded in the PB,
more than one-third of its validated requirement for FY 2001. The find Appropriation Bill for
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FY 2001 reflected the HAC's podtion of fully funding the Air Forces operationa testing
requirement.

Impact of Army Underfunding of T& E

The Army tet and evduation command (ATEC) was edablished in October 1999 by
consolidating the Army's deveopment test, operationd test and evadudion activities. It is
responsble for development tedting, operationd teding, live-fire tesing and dl evadudion
within the Army.

Underfunding of T&E activities continued in the Army's POM 2002-2007 whose funding levels
were based on the FY 2001 PB which itsdf had left Sgnificant shortfals in meeting critical T&E
requirements. Since that latter budget was submitted to Congress in early 2000, T&E
requirements have increesed due to the Army Transformation. While szesble shortfdls in
funding affect dl of ATEC's attivities with future adverse consequences, we use the Army's
projected funding for operationa testing as a casein point and to raise ared flag.

Within the Army, acquistion progran managers fund operationd testing for ACAT | sysems.
On the other hand, operationa testing of ACAT Il through IV systems is funded with resources
provided by the Army to ATEC. Based on years of experience in planning and implementing
operational testing for acquistion sysems, some of which end up dipping their schedules,
ATEC condders the minimum acceptable levd of funding for ACAT II-1V systems to be 65% of
anticipated test requirements.

During the POM period of FY 2002 through 2007, ATEC will be required to plan, execute and
report on over 80 ACAT II-IV sysems in support of acquistion program milestone decisions.
This number will likely increase over time as program managers olidify ther projections. The
purpose of this operationa testing is to ensure a unit equipped with a wegpon system can
accomplish asdgned missons and that the weapon sysem is operaiondly effective,
operationdly suitable, survivable, and lethal.

The Army's POM 2002 — 2007 funded ATEC at $133 miillion in FY 2002 through 2007 (vice the
$190 million needed to fund the 65% requirement) to plan and conduct these operationd tests.
This funding would have provided ATEC coverage of only 46% of the planned 80 operationd
tests during the POM period. The PB funded ATEC at this same level of 46% of requirementsin
FY 2001 and the POM perpetuated this shortfdl into the foreseegble future. This shortfal would
have resulted in some 30 or so ACAT II-1V system operationa tests not properly funded in the
coming five or 9x years. Either, program managers would have been forced to dlocate thar tight
funding at the las moment to fill this shortfdl or the critica testing would smply not have taken
place as planned. Based on an issue paper prepared by the DOT&E and presented to the Defense
Resources Board in the summer of 2000, funding was added to the Army’s program to meet the
65% requirement in 2002-2007.

The Task Force srongly recommends that this additional funding be protected throughout the
Army’s Budget Eimate Submisson (BES) and the subsequent Program Budget decison (PBD)
processes leading to its incluson in the Presdent’s Budget submission to the Congress after the
firs of the year. The Task Force dso recommends that the OSD Comptroller take steps during
his development of PBDs this fdl to add funding to the various Service T& E accounts to permit
them to meet their criticd testing requirements.
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SPECIFIC T&E INVESTMENTS

The Task Force adso found the dtate of the infrastructure -- to include physicad plant, range red
edate, insrumentation, data reduction and analyss capabilities, targets, personne among other
facets of test planning and conduct -- in need of near term investment and high levd emphasis in
order to meet the requirements for effective T&E of future new wegpons and operationd
concepts.

While there are clearly near term needs in many aress, the Task Force fdt that three particular
activities deserved immediate, high leve attention:

?? Frequency spectrum management and investment
?? Development and investment in embedded instrumentation
?? Devedopment and investment in more redigtic targets

A. FREQUENCY SPECTRUM M ANAGEMENT

The conduct of T&E requires the use of many bands of radio frequencies. Vitd to effective T&E
are those systems that provide Time, Space, Pogtion Information (TSPI); telemetry; control of
unmanned vehides and targets threst smulation; and safety/flight termination. All of them
operate across the frequency spectrum. The demands on frequency spectrum when conducting
interactive live/'smulation test events are particularly grest.

The increase in the complexity and capabilities of new wegpon systems has resulted in a need for
ever higher data rates. New systems such as ungtable or fly-by-wire aircraft (F-22, JSF, etc);
advanced multi-mode, multi-band missle seekers (NMD, AMRAAM Block 1V, etc); and Joint
Vison 2010 sysems (UAVs, Directed Energy Weapons, Multi-Spectrd Stedth etc.) are good
examples. If the current trend continues, this dramatic incresse in complexity will result in
telemetry data rate requirements projected to grow to 78,000kbps by 2015 (as compared to
100kbps in the mid-1970s).

Other factors are creating additional demands for frequency spectrum. More complex and more
capable sysems aso cdl for grester geographic separation and a larger number of test
paticipants. This is paticularly true in tesing Smultaneous engagements by Badlidic Missle
Defense (BMD) Sysems a long ranges. An increased emphads on interoperability testing has
adso resulted in an increase in the number of test participants, as have the requirements for
System-of-Systems tegting. These demands will soon outstrip our ability to test effectively. The
data requirements of the mid-1970s were such tha the technology avalable a that time
permitted 1,000 smultaneous test missions, while the projected data requirements are such that
current available technology may permit the conduct of only one mission at atimein 2015.

Encroachment on DoD’s radio frequency spectrum by growing commercid interests has dso
accelerated. For example, the commercid demand creasted by globa cdlular phones, two-way
paging, direct broadcast satellite, etc., has led to the loss of 93 MHz of 583 MHz dlocated to
TSHI, target control and telemetry as a result of the government’s sdll-off d frequency spectrum
used in tesing. The government’s auctioning of frequency spectrum gppears to be continuing
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with little or no effective DoD effort to protect its vital interests. To date, the test community has
been able to compromise or work around exch loss as it takes effect; however, sarting later this
year, additiona mgor losses will begin to take effect that can not be accommodated by
workarounds.

For ingance, the mgor loss in the S-band will impact much-needed follow-on testing of the F
18E/F as well as the F22 program, among others. Basicaly, fewer tests will be adle to fly in a
given time period and some planned multiple engagement tests may not be possble at al.

The loss of spectrum is adso daffecting DoD’s resource enhancement program (REP). For
example, one test program needed an unexpected $2 million increase in order to adjust to the
impact on its Time, Space, Pogtion, Information (TSPI) & target control missons, dill resulting
in a less rdiable communicaions sysem for these users. We might be seeing judt the tip of the
iceberg of problems here. All of our tdemetry, TSPl and target control infrastructure will
eventualy need ggnificant modification or replacement, as the impacts of spectrum loss become
evident.

The Deputy Secretary of Defense redigned spectrum management within the DOD in December
1997 in an dtempt to centrdize spectrum management within the DOD. The Office of Spectrum
Andyss & Management (OSAM) was formed within Defense Information Sysem Agency to
coordinate and execute spectrum policy throughout the DOD. The Joint Chiefs of Staff
reectivaled the Militay Communications-Electronics Board's Joint Frequency Pand (JFP)
chaired by the Director of OSAM to foster better interaction between the spectrum policy makers
and the Warfighters. Spectrum management is gill very fragmented. For example, even though
the Service's Spectrum Managers were co-located with OSAM they remain responsble to ther
Service chiefs. And, the Director of OSAM does not report to the Director of Spectrum
management within ASD(C3I). Despite these provisons, one of the mgor users of frequency
gpectrum, the Test and Evauation community, does not have cler and ready access to the
decison maker and little participation in the process.

DoD mug focus high-level attention in the near term on its growing spectrum management
problems, both a the headquaters and the fidd levels. The long term impact on its vitd
activities, far broader than just the T&E area, of potentid future encroachments should be
evduated and deps taken in inter-agency forums to a least dow down this continuing
redllocation of frequency spectrum by the federal government.

Recognizing that stopping this practice may not be possble, there are several steps DoD should
take in the near term in order to mitigate its adverse effects on T&E. We need to increase the
numbers and skills of test range frequency managers and develop the tools to dlow them to more
effectivdy manage spectrum resources. We should dso increese the funding of current and
emaging R&D eforts amed a dlowing us to use our remaning spectrum more efficiently in
the near term. In addition, the funds should be provided to foster increased cooperation between
the various spectrum users, especidly between DOD and NASA.

A number of R&D efforts are currently underway that have the potentid to address some of the
near term effects of gpectrum encroachment, but more is needed. Some examples of programs
currently underway that should help us better manage our spectrum include;

?? Advanced Range Telemetry (ARTM): This project isinvestigating advancesin
commercid telecommunications for potentid technica improvements.
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?? Multi- Service Target Control System (MSTCYS): This project will provide a spectraly
efficient and rddiable RF link for dl targets.

?? Advanced Range Data System (ARDS): This project will gpply state-of-the-art TSP
technology to provide adata link architecture to support advanced wegpon system
platforms.

Clearly, we need to recognize thet wegpon systems will continue to become more complex and
that demands for spectrum access will grow accordingly. It behooves us, therefore, to dso
prepare to meet our long-term needs not only for T& E purposes, but across the board, DoD
should fund the research needed to make more efficient use of its present alocations, explore the
use of higher frequencies for T& E usage, and develop entirely new ways of communicating in

the test environmen.

One such initiative is the Advanced Concept Technology Demorstration Program (ACTD)
recently proposed by DOT&E. This proposd consists of a series of Advanced Technology
Demongrations (ATDs) to evaduate selected, mature commercia technologies, such as Code
Divison Multiple Access (CDMA), for T&E applications. Of particular interest to this program
is the concept of a Red Time Telemetry Network (RTTN), which builds on technologica
developments in RF usage such as advanced modulation, efficient power amplifiers, and low
noise receiver front ends. Other techniques for the management of baseband data (e.g., Efficient
Baseband Coding, Advanced Losdess Compression) will be used, as will means to support a
high speed wirdess network through the use of improved wirdess protocols and high speed
packets.

1. T&E requiresfrequenciesin many bands of radio spectrum for many support functions
2. Increased weapon system complexity/capability requires higher telemetry data rates
3. Morecomplex/more capable systemsrequires larger geographic separation/lar ger
number of playerswhich requires MORE SPECTRUM
4. Spectrum continuesto belost to DoD
a. Growing commercial interestswill lead to increasing encr oachment
b. Government salling off of spectrum has already adver sely impacted DoD’ST& E
capabilities
c. Futureoutlook isfor even more losses

Recommendations

1. Develop technologies/techniquesto meet near term test requirements
a. Increase numbers, skillsand tools of frequency managersin T& E Organizations
b. Increase Funding of Existing or Emerging R& D Efforts Leading to More
Efficient Use of Spectrum
c. Increase Cooperation between Spectrum Users (e.g., DOD/NASA)
2. Fund resear ch effortsto meet long-term growth in test requirements
a. MoreEfficient Use of Present Allocations
b. ExploreUseof Higher Frequency Bandsfor T& E Purposes
c. Deveop and Field Alternative M eans of Communications



3. Work in Interagency forato prevent further loss of spectrum essential to testing of
future military systems.

4. Add a permanent member from the T& E community to the Frequency Paned of the
Military Communications Electronics Board to provide guidance on freguency
spectrum aspectsof T&E.

5. Strengthen the voice of the T& E community in both national and international arenas
wher e frequency spectrum policy decisions are made to ensur e that adequate
assessments of the impacts of these decision on our ability to thoroughly test our defense
systems and ensure readiness.

B. EMBEDDED INSTRUMENTATION

Benefits of Embedded | nstrumentation

Embedded, nortintrusve ingdrumentation ingdled in the sysemunder-test would have great
benefits, as well as provide a long range overdl cost savings to the DoD. These benefits include
not dtering the physcd characteridics, performance or other dgnatures of systems, they are
non-intrusve, and they can provide the capability to monitor performance, supportability, and
other characteridtics of a sysem throughout an entire life cycle. However, there are no DoD
policies or requirements to compel programs to incorporate this capability in their sysems under
development or in production. And, there are other barriers to embedding instrumentation.

Barriersto Embedded | nstrumentation

Clearly upfront planning and funding of embedded instrumentation in a new weapon system is
necessary to incorporate these capabilities in its design, development and production phases. As
with other samilar efforts requiring early alocation of resources, such as more comprehensive
and redidic tesing early-on in a program’'s devdopment, this initiative will dso meet with
ressance from progran managers without high level direction or policy dictaing its
incorporeation.

Some degree of embedded ingrumentation dready exists in many wegpon sysems as pat of
their operationad data buses (eg., the “1553 data bus’) and built-intest (BIT) subsystems.
However, for the mogt part, they lack the means to export this information, to condition it, and to
tranamit it for red time operations or to store the data for post misson andyds. Furthermore, in
some cases, uplinked information is aso required that will interact with functions onboard a
system during its testing.

In other cases, such as missiles and munitions, embedded insrumentation would need to include
a complete suite of data sensors and the conditioning and transmission/storage capabilities as
well as uplinked controls and data capabilities. Adding antennas to advanced systems-under-test
that have dedthy festures, smart skins and/or conforma surfaces will definitely adversdy affect
measurements  for effectiveness In short, these antennas required for down-and-uplink
transmissons can become intrusive instrumentation.

In addition to cost congderations, another hurdle facing any DoD-wide effort to develop and
incorporate embedded instrumentation in weapon systems is the current lack of standards for



data requirements and protocols across the various test and training ranges and facilities. The
current Foundation Initiative 2010 should address this critica problem.

Requirements Consider ations

The requirements for such capabilities should be driven by severd congderations. Incumbent on
the DoD wegpon sysem development and test and evauation communities is the demondration
of the operationd effectiveness (including accuracy) and functiondity, suitability, lethdity, and
survivability of various cdasses of munitions sysems that include cannon direct and indirect fire
wegpons, tacticdl missles and rockets, sub-munitions, and smat wegpons. Experimentd
munitions must adso be evauated during exercises such as Advanced Concept Technology
Demongrations (ACTDs) and Advanced Warfighting Experiments (AWES). As these munitions
systems become more complex, developers and testers will require substantidly more data to
datisticaly confirm and validate system performance.

A need exigs for directly measuring launch and flight dynamics for tube-launched direct/indirect
fire wegpons, poweredithrugting, gliding sub-munitions, and missle sysems and to continuoudy
messure the internd functioning of the munition (termina sensors, guidance, navigation, control
gystems, etc.) in red-time or near red-time. We lack accurate and sufficient data to support high
fiddity laboratory modding and smulation efforts that are becoming a growing component of
both developmentad and operationd testing aswdl astraining.

Onboard ingrumentation capable of providing dl the necessary data on every test article should
reduce the number of required test firings and the number of firings required for safety
cetification and stockpile surveillance. We will need RF data transmission capabilities at various
power levels depending on the specific gpplication, multiple antenna systems to accommodate
the use of Globd Postioning Sysem (GPS) as a sensor and the retransmission of dl data to a
ground gtation.

Environmental consderations will require dl systems be safe for use and digposd on test ranges.
As an example, the use of lithium ion baitery technology over lithium metd should sgnificantly
reduce the levels of environmentaly hazardous materids in test indrumentation systems. Unit
production costs must be kept low enough to make its use both cost-effective and affordable in
al wegpon sysgem agpplications, including unique sngle aticle or low quantity tests and to
respond to time critical user tests and schedules.

Current Data Limitations

Currently, data on free-flight tests can only be collected by expensve one-of-a-kind teemetry
measurement systems. The routine collection of data during the launch cycle and throughout the
trgectory for missles and weapons is not currently available on a codt-effective bass to support
tri-Service test and traning operations for programs such as the Advanced Medium Range Air-
to-Air Missle (AMRAAM), AIM-9X, Joint Direct Attack Munition (JDAM), Joint Standoff
Wegpon (JSOW), High Speed Anti-Radiation Missle (HARM), LOCAAS, ATACMS, BAT,
Javelin, THAAD, Patriot and Standard Missile.

We require four range functions for such activities:

?? Telemetry to eva uate the performance of the wegpon and to provide the status of missile
sysems



?? TSP to determine where the platform is on the range for range safety purposes and to
assig in evauating the platform’s performance.

?? End-game scoring to determine miss distance between amissile and its target, so criticdl
in evduaing the missle slethdity

?? Hight termination, used by range safety to keep amissile or target within the prescribed
footprint on arange.

Currently, there is no single, integrated arborne instrumentation package that supports these four
functions. Generdly, the indrumentation sysems that do exis ae range specific and fairly
expensve to employ. Advances in GPS technologies, such as kinematic processng and smdl
digitd trandators, dong with other advances in miniaturized TM components and processng
eectronics will make it possble to provide the following:

?? Aninteroperable instrumentation package conssting of modular components capable of
providing Smultaneous over-the-horizon TM, TSPI, end game scoring, and flight
termination for multiple misslestargets

?? A test and training capaility not limited to specific ranges

?? A more cost-effective GPS-based solution to end-game scoring

?? A Range Safety gpproved, dud redundant, flight quaified flight termination package that
will reduce qualification costs for wegpons, and decrease the “time-to-test” phase.

At the present time, there is no indrumentation sysem in the inventory that will perform the
required functions (for both testing and training) of red-time casudty assessment (RTCA) and
digitd communication data collection, incuding the collection of digitd message traffic to
evduate Stuation awareness, as well as fit on the dismounted soldier without adversdy affecting
the weight and maneuverability of the soldier; i.e, norrintrusve. To evauate the effectiveness of
the digitized dismounted soldier, a smulated RTCA baitle needs to be conducted againgt a
standard equipped soldier and data collected and andlyzed that addresses such events and factors
astrigger pull, target range, and munitionsfire.

Examples of Relevant I nvestment Programs Underway

There are saverd programs underway that are aimed a providing embedded instrumentation
cgpabilities in the future. The following are examples of such programs that the DoD should
support and expedite:

Hardened Sub-miniature Telemetry and Sensor System (HSTSS)

The HSTSS program will develop the capability to provide continuous direct measurements and
data from launch to impact of a wide variety of munitions. HSTSS will be comprised of systems
that ae configurable to specific wegpon sysems and meet multi-service requirements.
Technologies involving micro-sensors, RF tdemetry, flexible power supplies, data acquisition
systems, and dectronics packaging will be used to provide the following capabilities:

?? Measure and telemeter data pertaining to wegpon system launch/flight dynamics and
wegpon system interna functions from launch to impact.



?? Survive extremdy high-g launch (axiad and rotationa shocks) and the down range flight
environments.

?? Be configured so asto fit within direct fire and artillery projectiles, sub-munitions,

tactica missiles, and rockets of various desgns without adversely affecting moments of

inertia, center of gravity, and wegpon system performance.

Programmable sgnal conditioning and processing.

For cannontlaunched wegpon systems, delayed output to permit the storage of in-

bore/tube/canister acquired data for transmission after the test article has cleared the

tube/canister and ionized gases.

?? Maximum compdtibility with present telemetry equipment and ensure maximum
compatibility with exising IRIG Standards (106-96) and range TM frequency
dlocations.

?? Ability to use present mobile telemetry ground stations.

NN

Dismounted Troop I nstrumentation (DMT)

DMT will interface with Land Warrior (LW) to provide RTCA during smulated battles as well
as collect digitd communications data during Force XXI evduations. Target weight is 5 |bs. for
the RTCA module and 2.5 Ibs. for the Dismounted Fiedd Data Collector (DFDC). Target Sze is
the dimenson of an anmo magazne. To reduce sze and weight, “Chip-on-board” hybrid circuit
technology with high-density packaging will be utilized.

Joint Advanced Missile | nstrumentation (JAMI)

The JAMI program will deveop qudified tdemetry, TSPl, end game scoring and flight
termination components and subsystems that can be integrated into ingrumentation packages of
missles and tagets for teting and traning applications. JAMI will incorporate globd
positioning system (GPS) based technology as the TSPl and a vector scoring engine. JAMI will
aso address the feagibility of a solid state programmable safe and arm device.

Long Term Needed | nvestments

DoD programs should be directed to embed insrumentation in their sysem desgns This
ingrumentation should be interoperable and compatible with the Foundation Inititive 2010, and
such training systems as Joint Tacticad Combat Training System (JTCTS).

Embedded, Non-Intrusive | nstrumentation will benefit T& E.

1. Doesnot alter the physical characteristics, performance or other signatures of system

2. Non-intrusivein operation of a weapon system -- either in T& E, training exer cises or
other operations

3. Providesthe capability to monitor performance, supportability, and other
characteristics of system throughout entirelife cycle
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4. Providesmore accurate, faster turnaround data during T& E or training events,
per mitting mor e rapid feedback on performance of system or of combat unit

5. Canreducethe cost of T& E, training exer cises, acceptance testing, etc. if planned as
part of system production process

6. Can dgnificantly reduce opposition by training community to combined testing and
training events

7. Enablesinteroperability and standar dization of range instrumentation and modeling
and simulation among test and training ranges

The acquistion executive should direct the incluson of embedded instrumentation in
future weapons systems. The Test and Training Steering Group should define the initial
step of establishing the detailed requirementsfor such systems.

C. INVEST IN TARGETS THAT ADEQUATELY AND REALISTICALLY TEST FUTURE
WEAPONS

The lack of threet representative targets is one of the most significant hindrances to redigtic T& E
and training. The following section reviews issues pertaining to targets for Bdlistic Missle
Defense (BMD), targets for Anti- Ship Cruise Missle (ASCM) Defenses, targets for Navy
Countermine Systems, and targets for Aircraft Weapon Systems. These four areas are not the
only areas needing threat representative targets, but are illudrative of the problems with and
improvements needed with targets for T& E and training.

Exploitation of Commercially Available Foreign Military Weapons as Tar getsand
Operational Test Threats

DoD should consider the purchase of foreign wegpons systems that can be used astargets. With
the demise of the Soviet Union many of the potentia targets that US Forces will encounter can
be purchased in the global weapons market. These vehicles and systems (aircraft, tanks,
communications systems, and threat munitions) are far less expensive to purchase than to
smulate. In many cases their smple control systems are readily adapted to unmanned operations
and can serve as both redl and affordable targets. The ownership, modification and operation of
these targets'threats can be affordably outsourced.

Targets For Ballistic Missile Defense (BMD) System T& E

Status of the Current I nventory

Both ground- and mobile-launched targets make up the planned and current inventory to be used
in the tesing of BMD sysgems. Among the ground-launched targets are Hera, Aries, Lance,
Foreign Materid Acquigtion (FMA) sysems, Storm and Black Brant. Of these, Hera can be
equipped with any one of four front-ends to smulate both unitary and separating thrests.
However, Herds two-stage booster does not match the projected threats IR signatures and radar
cross sections (RCSs). While Storm can aso smulate both unitary and separating threets, the
remaining ground-launched targets are unitary only.



The mobile-launched targets include the Short-Range Air-Launched Target (SRALT) and the
Long-Range Air-Launched Target (LRALT). SRALT uses the same front-ends as the Hera. The
LRALT booder currently fits to a single front-end. All of these targets are in relatively short
supply. Present plans reflect future use of 21 Heras, 7 FMAS, 16 Lances, 11 SRALTs and 5
LRALTs

I ssues with the Current I nventory

The development and acquigition of threat representative targets in time to meet test schedules is
a mgor rik for BMD programs. For example, SRALT is needed for much of DT/OT for the
Navy Area Theater Bdligic Missle Defense (TBMD) program. However, the IR dSgnature of
the current SRALT target does not match the threat and its downrange accuracy is inadequate for
at-sea testing. The TBMD Program Manager and the Ballisic Missle Defense Office (BMDO)
recently awarded a contract that will correct the SRALT shortfdls, but the time may be too short
for development of the target to be available for DT/OT of TBMD.

Lethaity testing for the Airborne Laser (ABL) agang redidic target missles is a mgor issue.
Non-FMA targets may not have the same materids and design to replicate laser lethdity
adequatdly. Because of funding condrants, no new targets deploying completely new boosters
or front-ends can be developed and available before FY 2005. The ABL’s DT/OT prior to that
time will use tagets dready in place, preduding redigic T&E agang cetan threat
representative targets.

Taget rdiability continues to hinder BMD T&E, especidly multiple smultaneous engagement
tets. Problems with the Hera target in early Patriot PAC-3 testing and the falure of the target
sysem to properly deploy the decoy bdloon in the 7 July Nationa Missle Defense (NMD) test
(IFT-5) are indicative of this problem. Counting the falures during PAC-3 testing, Hera has an
ovedl record of 12 successful shots out of 15 attempts. The target launch systems used in
NMD’s IFT-3, IFT-4, and IFT-5 each condgsed of a Multi-Service Launch System (the
deployment bus) mated to a three-stage Minuteman Il booster (M55A, SR-19, and M57A). The
target suites flown in these flight tests were identica -- a Medium Reentry Vehicle (MRV) and
Large Bdloon -- and were deployed from the Multi-Service Launch System at preset times. IFT-
3 and IFT-4 had no target deployment anomaies. However, the Large Bdloon faled to deploy
during IFT-5. The cause of the falure to deploy the Large Bdloon during IFT-5 is 4ill under
invedtigation.

Another example of rdiability problems occurred during the recent Navy Pecific Blitz exercise
(@ multi-ship/multi-threet  operational exercise) where less than hdf the targets deployed as
planned. Out of a totd of ten TBM and AAW targets planned to be launched over a three-day
period of the exercise, only three were launched on-time and in the right place. Problems
included hardware falures, missles hung on launching arcraft and targets directed into the
wrong trgjectories.

In the end, we may need to bear the expense of launching more than the actual number of desred
targetsin order to meet engagement requirements
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Target Developments

Development of targets for BMD testing is driven to large degree by the INF treaty that banned
catan cdases of medium- to long-range missles Targets that fadl within the banned ranges
must be designed to abide by the treaty. Recycled Minuteman boosters, which are not banned
under the INF treaty, are often used as target boosters for BMD testing.

The current targets are not keeping up with the evolving threat, The development and acquisition
of threat-representative targets for some BMD threats are currently uncertain propositions a
best. Many avalable foregn missles are two-stage threats, whereas the Hera features three
stages — a two-stage booster and a front-end. The number of booster Stages is criticdly important
for programs, such as the Navy Theater Wide (NTW) BMD system that initiste track on the
target complex and then divet to the reentry vehicle in-flight, and for the ABL system, that
engages during boost phase.

Additiona effort is urgently needed provide suitable targets for boost and ascent phase systems
such as ABL and NTW. The Task Force recommend that the USD(AT&L) direct the Services to
undertake -- on a high priority and fully-funded bass — the devdlopment and fidding of target
sysems that meet requirements for booster RF and IR dSgnatures in order to meet the T&E
schedules for those programs amed a defeating threst missle sysems during the boost and
ascent phases of their employment.

Targets For T& E Of Anti-Ship Cruise Missile (ASCM) Defense Systems

Status of Current I nventory of ASCM Targets

The mgority of the Navy’'s ASCM targets are based on upgraded designs originaly developed
over 30 years ago. These latest versons include the BQM-34S, BOQM-74E, and VANDAL
(MQM-8G/ER/EER) drones. However, these latest upgrades will soon be unable to represent
projected emerging threats adequately. Targets derived from actua threats are available, but only
in very limited numbers. These targets include the MA-31, (based on the Russan AS-17),
Harpoon and Exocet.

In addition, the VANDAL supersonic seaskimming target, converted from the 1960s vintage
TALOS missle, is in short supply. The TALOS has not been produced in many years and the
Navy now has only about 80 VANDALS léft in its inventory. This quantity will last but a few
more years for T& E purposes, assuming none are used for flegt training.

| ssues and Limitations

The current targets are not keeping up with the evolving threat to surface ships, which is
becoming faster and more maneuverable. For example, recent efforts to develop maneuvering
targets, such as the VANDAL Extended Extended Range (EER) and the BOM 74 Universa
Replacement Auto Pilot (URAP), are being outstripped by new thrests. The newest threats
perform maneuvers and achieve speeds that cannot be replicated.

In addition, the Navy's efforts to integrate combat systems, such as the Ship Sdf defense System
(SSDS), require targets that accurately represent threat sgnatures in multiple RF and IR bands
gmultaneoudy. These requirements frequently conflict. For example, threat emitter smulators
are incompatible with low RF-sgnature trestments on the BQM-74. Both are required to provide



representative inputs to radars and eectronic support systems whaose tracks are correlated within
SSDS.

Because of the target limitations in speeds, maneuvers, RF and IR signatures, as wel as physica
dimensions, recent tests have been forced to use actud threats such as Harpoon and Exocet
missles. However, these targets are frequently older variants that do not represent the newest
threats. Furthermore, they are expensive to convert to range targets. For example, range safety
requires tha flight termination systems be inddled requiring a codly process, particularly when
performed on only afew targets.

Over the past severd years there have been efforts to develop a new supersonic target to replace
the VANDAL inventory. Recent contract awards in FY0O to develop a new supersonic target
(SSST) with an 10C in FY05 and to procure MA-31 targets to bridge the period until the SSST is
introduced in FY05 will adequatdy address this class of supersonic seaskimming missle,
provided that the MA-31's are ddivered by the Russian government as currently contracted for.

Recently, new ASCM threat andlyss indicated that the current and projected Navy target ASCM
procurements would have a criticd limitation to present the threat capability throughout its flight
profile. The ability to address this threat presentation limitation is exacerbated by resource
goonsorship issues within the Navy where there is three different funding sponsors for target
procurement and target development in support of test and training.

Losses due to target reiability and target operation concept of operations continue to
unnecessarily reduce the inventory of avalable targets. For example, the VANDAL target
higoricaly has a rdiability of approximatey 70% thereby requiring multiple backup targets for
any particular test.

Needed | mprovements

We recommend that the USD(AT&L) direct the Navy to continue to fully fund their planned
ASCM program that includes the T-21, SSST and planned procurements of the MA-31. In
addition, the Navy needs to develop or procure a new capability that will address recent threst
limtation within the current and projected antiship target suite. This program should include a
combination of continuous improvements to current targets (particulally ASCM targets), further
efforts to buy sufficent quantities of foreign cruise missles to be used as targets and, when
needed, smdl-scde development efforts to procure limited numbers of new targets to fill gaps in
the Navy'sinventory.

Additiondly, the Navy should rapidly replace the Sdf Defense Test Ship so that more advanced
systems may be integrated on the new platform and the high risk to testing associated with the
current hull deterioration is mitigated.

Targets For T& E Of Navy Counter mine Systems

Status of Current I nventory of Countermine Targets

Mogt of the targets available for T&E are obsolete US mine shapes. The Navy has a few foreign
threat mines that have been inerted but are otherwise operationa. The Versdile Exercise Mine
Sysem (VEMS), amine smulator, isaso available for T&E.
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| ssues and Limitations

Old US mine shapes lack target sensors and have no processing capability. They are not threat
representative  sonar targets and cannot be used to test minesweeping systems or the
susceptibility of Navy shipg/systems to threat mines. The Navy's inventory of foreign mines can
be usad for these purposes, but does not include dl threats of interest and is very limited in sze.
VEMS presents a large sonar target that is not representative of some threats, and the Navy's
library of mine emulation programs does not incude dl viadle thrests. The VEMS mine
samulaions have not been accredited for OT&E, and the system is reputed to have poor
rliability.

Needed | mprovements

We need to improve VEMS in-water rdiability and to accredit exising VEMS mine smulations.
As information on evolving threats becomes available we need to develop new smulaions We
should procure anechoic jackets so that VEMS target strength can be matched to the threat being
emulated and should aso procure VEMS packaged in threat shapes (eg., Manta). A robust
foreign mine exploitation program should be supported with sufficient resources to build up the
inventory of high priority threat mines.

Targets For Aircraft Weapon Systems

Status of the Current I nventory of Aircraft/Missile Targets

The principa aerid targets currently in the inventories of the US Air Force, US Army and US
Navy are:

?7? QF-4, aremotdy controlled verson of the F-4 Phantom aircraft;
0 TheAir Force QF-4 is based upon the F-4 E/G
0 TheNavy QF-4 isbased upon the F-4S
?? BQM-34S, an upgraded verson old Ryan Firebee drone, in use Sncethe Vietnam erg;
?? BQM-74E Chukar drone built by Northrup-Grummean — a smaller, dower drone used to
represent an anti-ship cruise missile;
?? AQM-37D, aNavy, expendable, supersonic smulated threst missile, launched from the
QF-4.
?? MQM-107D, a sub-scde, subsonic drone that has awingspan of 10 fest;
?7? MQM-8G/ER/EER VANDAL, aNavy ramjet-powered TALOS missle converted to a
surface-launched, expendable, smulated anti-ship threst missile.
?? MA-31, aRussan cruise missle.

The Air Force mantans an inventory of approximately 66 QF-4s. The Air Force annualy
consumes about 16 QF-4s in operationd losses, averaging about 3.6 missons per QF-4 loss. The
Air Force edimates that there are enough F-4s avalable for converson to meet their needs
through 2010-2015. The Navy currently has 13 QF-4s in its inventory, but funds continued
converson of F-4S arcraft into the drone configuration over the next severa years. The Navy
aerid targets inventory dso includes some 280 BQM-34s, 220 BQM-74s, 240 AQM-37s, 80
MQM-8 VANDALS and 8 M-3l1s.
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I ssueswith Current Inventory of Aerial Targets

There are severd critical issues associated with Air Force and Navy targets for aerid weapon
sysems. Typicd is the lack of interoperability between Air Force and Navy aircraft drones.
While the Air Force and Navy both use QF-4s as ther only full-sze arcraft targets, the versons
of the QF-4 used by the two-services differ to the extent that as instrumented each can be
controlled only with the control station of its Service associated test range. As a result, for
example, Air Force QF-4s are flown a Tyndal AFB, but cannot be flown at the West Coast
range, and smilarly, NAWCWPNS-based Navy QF-4s cannot be flown on Air Force ranges.

In addition, dthough the unrestricted verson of the QF-4s can be remotely controlled to pull a
maximum of about 85Gs, in practice they are not routindy maneuvered aggressively during
tests or training exercises. This limitation detracts from the tacticd redism of T&E events in that
a manned tactica arcraft would most likdy maneuver more viodlently in a threatening scenario,
such as an incoming enemy missle. Furthermore, the frequency band used for target control
(around 915 MHz) is congested, with frequent interference of/from other users.

BQM-34s and other drones fly pre-programmed trgectories, agan lacking aggressive,
reponsve maneuvering, as routinely executed by manned tactica arcraft. While a vector
doppler system has been developed to provide miss distances againg full scae targets (QF-49), it
is too large for use with amdler, sub-scde drones. In addition, while the vector doppler system
provides accurate miss distances with non-maneuvering full-scae targets, accurate miss distance
measurements of maneuvering targets remains problematic.

Avalable targets do not provide good representations of dl threat cruise missles, Sedthy
tactical arcraft and larger bomber-szed targets, athough the currently percelved threat may
reduce the criticdlity of the latter.

Needed | mprovements

The Navy currently funds an active Aerid Systems Development program with about $30M per
year through FY2003 that pursues the developments of a subsonic sub-scae aerid target and a
supersonic sea skimming target. In addition, the Navy has programmed about $60M in FY 2000
through FY2003 in Wegpon Sysems T&E Development/Procurement, primarily to convert F-
4S'sinto QF-4s.

Conversely, while maintaining a reasonable procurement program to convert F4s and to acquire
drones, the Air Force has no funding for target development. This is of particular concern since,
in accordance with Project Reliance determinations; the Air Force has assumed the lead role for
Full-Scale Aeria Targets and for Target Control Systems, two of the areas needing development
improvements.

Although the Services estimate that the F4 inventory can supply QF-4s through about 2010, the
F-4 dready is unrepresentative of modern threat aircraft and to have a new full-scale agrid target
avallable in 2010 (for example, a QF-16) RDT&E funding must be programmed in the FYDP --
and there are no dgnsthat thisislikely to occur.

Target control continues to be a ggnificant limitation to fully exercisng aerid targets in support
of tex and training. Higtoricd test and training range unique development of target control
sysems has resulted in a lack of target interoperability between tet ranges and likewise with
traning ranges. This condition has increased the cost of operations within the Navy, snce any



design change on a target must be implemented into the various target control systems on their
test and training ranges.

Under the Joint Improvement and Modernization (JM) projects, the development of the Multi-
Service Target Control Sysem (MSTCS) is being conducted. MSTCS will move drone and
target control from the congested 915MHz band to a less congested band (around 1315 MHz2),
add GPS capabiilities, and provide the same control system at the target control ranges of each of
the three Services (Tynddl AFB, White Sands Missile Range, and NAWCWPNS, Point Mugu).
However, while the basc devedopment is funded under JM, each sarvice is responsble for
“productionizing” the equipment to fit into their dronesftargets and for procuring the end items.
The Air Force has not included such fundsin its the FY 2002 POM.

The Task Force recommends the USD(AT&L) direct the Services to fully fund, in the FY2002-
2007 FYDP, a dngle Target Control Systems programs including the  MSTCS program and in
FY 2004-2010 a program to replace the current QF-4 platform.

In addition to these needed development improvements, targets must be employed in a more
tacticaly representative manner. Specificaly, dnce manned tacticd arcraft equipped with
missle waning eguipment routindy maneuwver aggressvey  to  counter  incoming  missles,
targets must be controlled to perfform smilar redistic maneuvering. This may require both new
equipment development as well as new operationd procedures for both testing and training.

1. T&E and training problems caused by diminishing target resources will become critical
in the near future.

2. Increased emphasis on a comprehensive target program is urgently needed, that will
identify the need for target development or foreign platform acquisition.

3. The acquisition executive should require an OSD level target acquisition plan and
providefor funding the plan in the POM.

1. DoD should consider much greater use of foreign aircraft and anti-aircraft systems that
could be used astargets.
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A critical review should be made of any acquisition program that develops its own
targets.

3. DoD implement a program to insert technology into targets to reduce presentation cost
by making targets morereliable and supportable to test and training.

4. DoD must adequately fund target development for T& E.



USE OF TRAINING FACILITIESEXERCISESFOR T&E
EVENTS

The changing traning environment will provide opportunities and incentives for combining
traning and test events. This section will discuss the potentia payoffs, drawbacks and critica
consderations of combined testing and training.

CHANGING ENVIRONMENT PROVIDES M ORE OPPORTUNITIES/INCENTIVES

One of five new themes for operationd test and evauation articulated by Secretary of Defense
William Pery in 1995 was the concept of conducting testing during training events. The idea of
combining testing and training events is not a new idea for the Services. In the 1960s the Army’s
11" Air Assault Divison conducted operationa evauations of the new air mobility concept with
regularly scheduled fidd exercises. In the 1970's there were frequent operationd evauations
conducted on new equipment in the 1% Cavary Divison during training events. Both the testing
and traning communities were conducting evduations of unit performance in the fidd, ether
with new equipment or without.

During the 1980s, however, a divergence in the processes of the testing and training communities
began. Armed with advanced range indrumentation, the focus of operationd testing shifted to
dructured andyticd desgn and more extensve daa collection, primaily amed a finding the
causes of operationd deficienciess. Weapon performance replaced unit peformance in
importance.

Smultaneoudy, the training community was changing its emphads away from unit evaduations
and grades, to free play, feedback, learning, and after action reviews. The concept of conducting
teing at training events became less feasble, both because the testers now had extensve and
intrusve data collection requirements that degraded the redism of the training, and because the
trainers had changed their focus from unit evauations to discovery and correction of errors. The
focus of both communities had shifted away from wha had made them common in the
beginning, to that of evauating unit performance in the fidd.

The decline in recent defense budgets and the downsizing of military forces dong with
Secretary Perry’s 1995 initigtive and recent OSD emphass on early user involvement in the
testing of equipment, have given the concept of combining testing and training events heightened
interest. Coupled with these OSD initiatives are added incentives for the T&E community to
economize and combine with traning events. Fird, there has been an incresse in T&E
requirements imposed by the growing requirement to test for joint interoperability and by the
complexities of the modern battlefield. Second, sensor and information technology have caused
an increase in the number and complexity of CAISR sysems, which require robust test events
and forces to evaluate operationd effectiveness and suitability.

POTENTIAL PAYOFF FOR COMBINED TRAINING/T& E EVENTS

Reflecting these opportunities and incentives, the Services have successfully conducted severd
combined events in recent times Examples include testing of the Navy's DDG-51 OT-11D2



during a Battle Group Exercise, the Marine Corps operationa assessment of AFATDS a
Twenty-Nine PaAms, and the Air Force's F-15C/D MIDS Fighter Data Link MOT&E during an
All Service Combat Idertification Evaluaion Team (ASCIET) exercise a Fort Stewart. The Air
Force's JSTARS is noted for its testing during wartime deployments to Operation Joint Endeavor
in Bosnia in 1995 and 1996. It should be noted that during these deployments JSTARS met no
T&E objectives—it isan “unqudified” success.

Operationa tests seek to test a system within the context of two broad questions. firs, “Is the
system operationdly effective’ and second, “Is the sysem auitable for employment.” These
questions must be tested and answered by not only testing the specific new system, but by aso
testing it within the broader context of misson, organization, doctrine, support, and personnd.
T&E access to larger training facilities and space, and the use of more redidtic threat forces, will
add to test redism and provide the broader operationd context for system effectiveness
evauations

Ealy user involvement in the development process, to include early testing, provides a means to
modify or experiment with new concepts, as well as tactics, techniques, and procedures (TTPs).
Moreover, ealy user involvement provides opportunities for earlier identification of system
deficiencies and evauation of the training support package or support concept.

Operdtiond fidd units dso bring to the table current equipment, doctrine, and TTPs, thus
providing the opportunity to compare the capabilities of new and old systems. Fed traning
exercises provide more operationdly oriented critiques and evauations, including After Action
Reports (AARS), inputs from the trainers (such as the Nationad Training Center Observer
Controllers), OPFOR AARs, and red-time casudty assessment (RTCA). More importantly, this
feedback is given immediately, without the time delay associated with amore forma T&E event.

POTENTIAL DRAWBACKS OF COMBINED TRAINING/T& E EVENTS

Differing philosophies and objectives can lead to conflict and compromise of a sysem's
schedule and of the controlled dructure necessary for system testing. The operationd training
schedule — driven by red-world commitments and competing requirements from the chain of
command — is gengdly inflexible and not necessxily in line with sysem schedules and
acquisition milestones. T&E requirements can take a back seat to operationd priorities to
maintain combat readiness. In such an environment, the T& E community is not an equd partner.

For the most part, traning events teach about known information. Feedback is vitd during a
training event, and is often used to dter the flow of events This philosophy is the antithess of
the test event, which darts with a hypothess, is working with unknown information, and seeks
repestable test trids and events. As the T&E community adapts to the priorities of the training
execise, it must often live with less daa, less datidica confidence, and the introduction of
unplanned varigbles. The quality of the data may become a secondary consideration.

Data collection (such as videotape retrieval) and contractor support — frequent characteristics of
tes activities — can be intrusve to the training unit and cause disuptions to the norma tactical
flow of events. The mere presence of non-tactica support contractors can change the training
environment from tacticad to adminidrative, adversdy dfecting the traning. Conversdy,
observer controllers a training exercises can kew test results by atificidly inflicting casudties
on a unit to force a particular training event such as medical evacuaion, or to force the unit to



demongtrate continuity of command when leaders become casudties. Events can be hdted and
“re-cocked” if the training vaue has deteriorated. Such events, while necessary for training, can
be detrimenta to operationa testing.

Findly, the Commander’'s interest in traning and the readiness of his personnd and units will
motivate a drong interest and involvement in the evdudion of the traning exerciseftest. This
interest may conflict with the need for independent analysis provided by the operationd tester.

CRITICAL CONSIDERATIONS FOR COMBINED T& E/TRAINING EVENTS

There are many gmilaities that argue for moving toward a middle ground in combining training
and T&E events. Both are smulated combat operations that take place in a fiedd environment,
usudly in the presence of a thinking enemy. If the operationad test community would focus on
the unit performance in the fidd, accepting some reduction in the amount and precison of the
sysem data collected, and if the training community can accept some degree of unit evaludion
during the event, then the two communities should be able to profitably combine their efforts,
and save scarce resources. Combining the two events demands careful atention to satisfying the
objectives of each. This is a difficult task, requiring early and close cooperation between the
testers and the trainers, and some mechanism for resolving the inevitable disputes.

A cdear chan of command, coupled with cooperative informa reationships up and down the
chain, are essentia to taloring each other’s events to meet its objectives. The operationa tester
must be clear about exactly what they are seeking from a training event, and must be in condant
communication with the trainers to insure tha the event will provide it. Conversdy, the trainer
must be aware of exactly what the tester is trying to do, and try not to Structure training
objectives that will conflict or obscure the test objectives.

Clearly developed TTPs, technicaly mature hardware and software, robust support packages,
and wdl-trained units are requirements for both the operationa test event and the training event.
This degree of technicad and support maturity requires successful Developmenta Testing (DT)
and dealy defined criteria for entry into operationd tegting. The immaure system risks
abandonment by the trainersif it does not work, or if it is unreliable and not properly supported.

These principles were successfully demondraied by the Army's Combat Avigion Traning
Brigade and Operationa Testing and Evduation Command in 1990 during the Dud Staion Unit
Feding and Traning Progran (DSUFTP) for the Kiowa Warior, an interim amed
reconnaissance helicopter. DOT&E determined that the same training exercise could be used as
the Initid Operationd Test and Evaudion (IOT&E) for the helicopter, to avoid the coss of
conducting a second test.

OSD deveoping and formdizing processes for combining traning and T&E will capitdize on its
own initiatives to conduct more combined events and on opportunities and benefits spdled out in
preceding paragraphs. Without such high level attention and direction, these opportunities and
benefits are not likely materidize in the foreseegble future.

At the same time, initigtives to improve range insrumentation and data collection, particulaly in
the area of embedded instrumentation, will provide both the test community the tools it needs to
inure andyticad dructure while minimizing the impact on operdiond traning as wel as
providing the users with a means of monitoring the performance of its equipment throughout its
life cycde. The need for better spectrum management affects both operationd tests and field

47



exercises, as teders and operational forces compete for limited, and dwindling, available
frequencies and bandwidth.

Thereispotential for high payoff from combining training and testing.

Recommendations

1. DOT&E taketheinitiative to establish processes and procedureswith training activities
to facilitate combining testing and training events.

2. Fund initiativesto improve frequency spectrum management; to provide
inter oper ability and standar dization of test and training range instrumentation/data
collection and analysis systems; and to provide embedded, non-intrusive
instrumentation and data retrieval systems.

3. Fundinitiativesthat will provide resear ch and development investment in resour ces
and technologiesto solve common test and training requirements.
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THE UNDER SECRETARY OF DEFENSE

3010 DEFENSE PENTAGON
WASHINGTON, DC 20301-3010

02 Fea g

ACQUISITION AND
HNOLOGY

MEMORANDUM FOR CHAIRMAN, DEFENSE SCIENCE BOARD

SUBJECT: Terms of Reference -- Defense Science Board Task Force on Defense Test
and Evaluation Capabilities

You are requested to form a small Defense Science Board (DSB) Task Force on
Test and Evaluation (T&E) capabilities. The Task Force should conduct an analysis of
what Department of Defense Test and Evaluation capabilities are required to support
systems development and T&E for Joint Vision 2010 and beyond. This study will
consider the recently completed studies by the Defense Science Board Task Force on Test
and Evaluation and on Defense Science and Technology Base for the 21* Century.

In the Science and Technology Base Study, the DSB recommended that OSD and
the Services should enhance the productivity of the Service laboratories and centers by
organizational and especially physical consolidation. In the T&E study, the DSB
recommended that “DoD should develop a T&E Facility investment strategy, based on
the inventory and future needs, to assure ability to meet DoD T&E needs through the
most effective and efficient combination of all national facilities.” Both studies
recognized the challenges of ensuring a sufficiently talented and trained government staff.
Similarly, Section 913 of the National Defense Authorization Act directs the Secretary of
Defense to convene a DSB Task Force to analyze the resources and capabilities of all
laboratories and test and evaluation facilities and to identify opportunities to achieve
efficiency and reduce duplication of efforts.

Joint Vision 2010 provides an operationally based template for the evolution of
America’s Armed Forces. It is intended to leverage technological opportunities to
achieve new levels of effectiveness and joint warfighting. Further, we wish to emphasize
2010 and beyond, since some required T&E capabilities will take several years to
develop. Additionally, it is appropriate for you to assess our investment strategy in T&E
capability and our anticipated ability to properly test and evaluate future military systems.
In that assessment, please consider all national test and evaluation capabilities including,
for example, those operated by NASA, FAA, and DOE,

The Under Secretary of Defense (Acquisition, Technology and Logistics), the
Director, Defense Research and Engineering, and the Director of Operational Test and
Evaluation will collectively co-sponsor separate laboratory and test and evaluation
capability task forces, The Congress requested “an analysis of the resources and
capabilities of all of the laboratories and test and evaluation facilities of the Department
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of Defense.. ..” Accordingly, please coordinate with Dr. Walt Morrow who will zerve as
the Chairman of the Laboratory Task Force. A single report, incorporating the efforts of
the two tusk forces will be submitted to the Secretary of Defense and Congress not later
thar August 1, 2000, Mr, David B, Heebner will serve as the Chairman of the Test and
Evaluation Capabilities Task Force.  Dr. John Wiles. from the Office of the Director of
Operational Test and Evaluation, will serve 2s Executive Secretary. LTC Scont
MePheeters, USA, will serve as the Defense Science Board Secretarial Representative.

The Task Force will operate in accordsnce with the provisions of P.L. 92.463. the
“Federal Advisory Commuittes Act,” and Dol Directive 92-363, the “DoD) Federal
Advisory Committee Management Program.” 1t is not anticipeted that this Task Force
will need to go into any "particular matters” within the meaning of Section 208 of Tule
18, U5, Code, nor will it cause any member to be placed in the position of acting as a
procurement officisl.
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THE FOLLOWING DESCRIPTIONS OF ACAT PROGRAMS ARE TAKEN FROM DoD
REGULATION 5000.2-R., PARAGRAPH 1.3.

SUBJECT: MANDATORY PROCEDURESFOR M AJOR DEFENSE ACQUISITION
PROGRAMS (MDAPS) AND MAJOR AUTOMATED INFORMATION SYSTEM
(MAIS) ACQUISITION PROGRAMS

1.3 Categories of Acquisition Programs and Milestone Decision Authorities

Upon initiation, Size and complexity shdl generaly categorize acquistion programs. The
categories are:

Acquisition Category (ACAT) | (usudly MDAPS)
ACAT IA (usudly MAISS)

ACAT Il (usudly mgor systems)

ACAT Il (al other acquigtion programs)

Ea AN

A complete description of each ACAT follows.

131 ACAT I

ACAT | programs are MDAPs or programs designated ACAT | by the MDA. An MDAP
is an acquigtion program that is not a highly senstive classfied program (as determined by the
Secretary of Defense) and that is: (1) designated by the Under Secretary of Defense (Acquisition
and Technology) (USD(AT&L)) asan MDAP, or (2) estimated by the USD(AT&L) to require
an eventud total expenditure for research, development, test and evauation (RDT&E) of more
than 355 million in fisca year (FY) 1996 congtant dollars or, for procurement, of more than
2.135hillionin FY 1996 constant dollars (10 USC §2430).

ACAT | programs have two sub-categories.

1 ACAT ID, for whichthe MDA isUSD(AT&L). The“D” refersto the Defense
Acquisition Board (DAB), which advises the USD(AT&L) a mgor decision points.

2. ACAT IC, for which the MDA isthe DoD Component Head or, if delegated, the DoD
Component Acquisition Executive (CAE). The*C” refersto Component.

The USD(AT&L) designates programs as ACAT ID or ACAT IC.
1.3.1.1 Deegation of Milestone Decison Authority for ACAT | Programs

All ACAT | programsfal under the respongbility of the USD(AT&L). The
USD(AT&L), & any time, may delegate Milestone Decison Authority of an ACAT | program to
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the DoD Component Head who may reddegate to the CAE. If the USD(AT&L) redesignates a
formerly ACAT ID program asan ACAT IC program, the following direction shall apply:

1. Exit criteria (see 3.2.3) established by the USD(AT&L) prior to the delegation of decision
authority shal be maintained in effect unlessthe USD(AT& L) concurs with any changes,

2. The CAE shdl approve Acquisition Program Basdine (APB) (see 3.2.2) changes, including
updates for threshold breaches, and provide a copy of the new APB to USD(AT&L);

3. Acquistion strategies (see 3.3), including CAIV objectives (see 3.3.4) and LRIP quantities
(see 1.4.4.1), established by the USD(AT&L) prior to the delegation of decision authority shall
be maintained in effect during the phase for which approva was given, unlessthe USD(AT&L)
concurs with any changes. When the next milestone gpproaches and an updated acquisition
drategy is prepared for the next phase of the ACAT IC program, it shall not be subject to
USD(AT&L) approvd,;

4. The OSD Cogt Anadysis Improvement Group (CAIG) need not conduct Independent Cost
Edimatesfor ACAT IC programs unless specificaly requested by USD(AT&L). This request
usualy accompanies the designation of the program as ACAT IC.

1.32ACATIA

ACAT IA programs are MAISs or programs designated by the Assistant Secretary of
Defense for Command, Control, Communications, and Intelligence (ASD(C3I)) to be ACAT IA.
A MAISisan AlS acquigition program that is (1) designated by the ASD(C3I) asaMAIS, or (2)
estimated to require program costs in any sngle year in excess of 30 million in FY 1996 constant
dollars, total program cogtsin excess of 120 million in FY 1996 congtant dollars, or totd life-
cycle costsin excess of 360 million in FY 1996 congtant dollars. MAISs do not include highly
sengtive classfied programs (as determined by the Secretary of Defense). For the purpose of
determining whether an AISisaMAIS, the following shdl be aggregated and considered a
sngle AIS. (1) the separate AlSsthat congtitute a multi-element program; (2) the separate A1Ss
that make up an evolutionary or incrementaly developed program; or (3) the separate Al Ss that
make up a multi-component AlS program.

ACAT IA programs have two sub- categories:
1. ACAT IAM for which the MDA is the Chief Information Officer (CIO) of the
Depatment of Defense (DoD), the ASD(C3l). The“M” (in ACAT IAM) refersto Mgor
Automated Information System Review Council (MAISRC).

2. ACAT IAC, for which the DoD CIO has delegated milestone decision authority to the
CAE or Component CIO. The“C” (in ACAT IAC) refers to Component.

The ASD(C3I) designates programs as ACAT IAM or ACAT IAC.
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The DoD Component is responsible for notifying the USD(AT&L) or ASD(C3I) when cost
growth or achange in acquidtion strategy resultsin reclassifying aformerly lower ACAT
program asan ACAT | or A program.

1.3.3 ACAT II*

ACAT Il programs are defined as those acquisition programs that do not meet the criteria
for an ACAT | program, but do meet the criteriafor amgor system, or are programs designated
ACAT Il by the MDA. A mgor system is a combination of eements that shall function together
to produce the capabilities required to fulfill amisson need, including hardware, equipment,
software, or any combination thereof, but excluding congtruction or other improvementsto red
property. A system shdl be considered amgor systemiif it is estimated by the DoD Component
Head to require an eventud tota expenditure for RDT& E of more than 135 millionin FY 1996
congtant dollars, or for procurement of more than 640 million in FY 1996 congtant dollars, or if
designated as mgjor by the DoD Component Head (10 USC 82302(5) ). The MDA isthe DoD
CAE.

* Not gpplicable to ACAT IA programs.
1.34 ACAT Il

ACAT Il programs are defined as those acquisition programs that do not meet the
criteriafor an ACAT |, an ACAT IA, or an ACAT II. The MDA is designated by the CAE and
shall be at the lowest appropriate level. This category includes less-than-major AlSs.

Definitions

1. Maor Automated Information System (MAIS) Acquigtion Program. An AIS
acquisition program that is (1) designated by ASD(C3l) asaMAIS, or (2) estimated
to require program cogsin any single year in excess of 30 million in fiscd year (FY)
1996 congtant dollars, tota program cogts in excess of 120 million in FY 1996
congtant dollars, or totd life-cycle costsin excess of 360 millionin FY 1996 congtant
dollars. MAISs do not include highly sensitive classified programs (as determined by

the Secretary of Defense). For the purpose of determining whether an AISisaMAIS,

the following shdl be aggregated and considered asingle AIS: (1) the separate AlSs
that conditute a multi-element program; (2) the separate Al Ss that make up an
evolutionary or incrementally developed program; or (3) the separate Al Ssthat make
up a multi-component AlS program.

2. Maor Defense Acquisition Program (MDAP). An acquisition program that is not a
highly sengitive classfied program (as determined by the Secretary of Defense) and
that is. (1) designated by the Under Secretary of Defense (Acquisition and
Technology) (USD(AT&L)) asan MDAP, or (2) estimated by the USD(AT&L) to
require an eventud total expenditure for research, development, test and eva uation of
more than 355 million in fiscal year (FY') 1996 congtant dollars or, for procurement,
of more than 2.135 hillion in FY 1996 constant dollars (10 USC 2430).
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3. Maor Sysem. A combination of eements that shal function together to produce the
capabilities required to fulfill amisson need, including hardware, equipment,
software, or any combination thereof, but excluding construction or other
improvementsto red property. A system shall be consdered amgor sysemiif itis
estimated by the DoD Component Heed to require an eventua total expenditure for
RDT&E of more than 135 million in FY 1996 constant dollars, or for procurement of
more than 640 millionin FY 1996 congtant dallars, or if designated as mgor by the
DoD Component Head (10 USC 2302(5)ii).

' Title 10, United States Code, Section 2430, M gjor defense acquisition program defined (these amounts have been
increased pursuant to the statutory notice providedto Congress)

' Title 10, United States Code, Section 2302(5), Definitions
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