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1.0 OVERVIEW

1.1 The FAA Mission and R& D

The American public and their elected officials
rely upon the Federal Aviation Administration to
provide a safe, secure, efficient, and environmen-
tally responsible National Airspace System
(NAS). The FAA has committed to reducing the
U.S. rate of fatal aviation accidents by 80 percent,
based on 1996 levels, by the year 2007. Inanin-
creasingly mobile and complex world, innovative
solutions are vital to meeting these expectations.
The importance of the FAA's research and devel-

opment (R&D) will grow with the expanding de-
mands placed upon it.

FAA R&D develops technologies, systems, and
procedures to fulfill the agency’s principal opera-
tional and regulatory responsibilities: air traffic
services, certification of aircraft and aviation per-
sonnel, operation and certification of airports,
civil aviation security, and environmental stan-
dardsfor civil aviation.

1.2 Increased Demandson FAA R&D

The job of safely managing air traffic in the
United States is becoming increasingly complex.
In May 2000, the FAA's Technical Center re-
ported: “Our air transportation system has over
17,000 landing facilities, 226,000 registered air-
craft, 700,000 pilots, 8000 tower controllers, a
multitude of terminal buildings and access roads,
and 500 million passenger enplanements each
year.” FAA forecasts predict major growth in de-
mands upon the system.

*  Between 2000 and 2010:

—  Domestic passenger enplanements will
increase at an average annual growth
rate of 3.4 percent.

—  Regional/commuter passenger enplane-
ments will increase at ayearly growth
rate of 5.4 percent.

—  Thecommercial air carrier jet fleet will
increase at an annual rate of 4.0 percent
or 260 aircraft per year.

—  Theactive general aviation fleet will
come to total 220,800.

—  Total civil aircraft activity at towered
and non-towered airports will reach
129.4 million operations.

e ByZ2015:

—  The numbers of passengers carried on
our commercial aircraft will reach one
billion.

e By2025:

—  Domestic passenger enplanements will
dow somewhat to an average annual
rate of 2.9 percent.

—  Regional/commuter passenger enplane-
ments will slow to ayearly rate of 3.6
percent.

—  Theregional/commuter fleet (60 seats or
fewer) will grow from 2,039 aircraft
(1998) to 3,800.

—  Theactive genera aviation fleet will ex-
pand to 248,800.

—  Total civil aircraft activity at towered
and non-towered airports will reach
142.8 million.

—  Thetotal pilot population will grow to
849,200.
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1.3 Civil Aviation and the Nation

The technologies and procedures resulting from
FAA R&D contribute heavily to our domestic
economy and fuel the nation’s largest export sec-
tor. Estimates recently updated by Wilbur Smith
Associates (see Figure 1) indicate that nearly one
dollar in every twenty in the U.S. Gross Domestic
Product is generated by aviation and related in-
dustries. A wide range of economic activities in-
cluding the airlines, travel industries, food ser-
vices, construction, and communications provide
nearly 11 million American jobs, create $278 hil-
lion in annual earnings, and pump $976 billion
into the domestic economy.

Increased foreign competition is threatening to
erode our preeminent international position in
aviation. Although U.S. aircraft manufacturers
expect to deliver over 14,000 transport aircraft
vaued at $1 trillion world-wide in the next 20
years, aviation research and development is accel-
erating in other nations and improving their com-
mercial aviation products. Effective R&D is a
magjor factor in protecting our leadership and mar-
ket share in the vibrant and crucial aviation indus-

try.
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Figure 1. Aviation Impact on the Economy

1.4 FAA R&D Program

Most of the research described in the “Program
Information” portion of this plan is funded
through the agency’s Research, Engineering and
Development (R,E& D) appropriation. Except for
the Weather Program (A044), all Air Traffic Ser-
vices research is funded through the Facilities and
Equipment (F& E) appropriation.

Figure 2 shows the relative percentages of FY 02

R&D funding to be directed toward meeting the
following major FAA goals:

System Safety: By 2007, reduce U.S. avia-
tion fatal accident rates by

80% from 1996 levels.

Prevent security incidents
in the aviation system.

Security:

Efficiency: Provide an aerospace
transportation system that
meets the needs of users
and is efficient in the
application of FAA and

aerospace resources.

Environment
& Energy:

Prevent, minimize, and
mitigate environmental
impacts.
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Erwironmert & Energy
%)
Applicable Goal FY02 | Appropriation(s)
Level
System Safety $123,249 | RE&D, F&E, AP
Efficiency $ 71,885 | RE&D, F&E, AP
Security $ 5332 RE&D
Environment &Energy | $ 7,602 RE&D

Total: $256,128

Figure 2. FY 02 R&D Funding Percentages by Goals

The FAA R&D program is functionally divided
into the eight areas described below:

Air Traffic Services—R&D focuses on in-
creasing system safety and capacity and en-
hancing the flexibility and efficiency of air
traffic management operations. Improved de-
cision support tools are key to enabling FAA
air traffic specialists to collaborate with the
user community in managing traffic flows as
efficiently as possible.

The R&D program is also working to reduce
occurrences of runway incursions, midair col-
lisions, and aircraft encounters related to the
effects of wake vortices and hazardous
weather. Research is helping to develop new
technologies that will improve navigational
accuracy and landing guidance. Communica
tion research develops technologies that im-
prove the reliability of pilot-controller com-
munications and permit the exchange of large
datafiles, such as weather data, to pilots.

The FAA is introducing new technologies to
support a Free Flight system, in which aircraft
operators can vary their speed and flight path
to increase efficiency, while air traffic con-
trollers can still ensure safe operations.

Airport Technology—R&D develops and
evaluates technologies and materials designed
to ensure safe and efficient airport operations.
Research focuses on development and evalua-
tion of advanced, innovative technologies in-
volving pavement design, construction, and
maintenance; airport visual and navigation
aids; rescue and firefighting equipment and

procedures; runway friction; and wildlife con-
trol techniques. Research results are used to
update FAA standards for the design, con-
struction, and operation of airports and airport
equipment, and are incorporated into guid-
ance material used by airport operators, con-
sultants, and equipment manufacturers.

Aircraft Safety—R&D focuses on ensuring
the safe design, manufacture, and mainte-
nance of aircraft. It addresses the hazards to
al aircraft in service, as well as the special
hazards endemic to select portions of the civil
aircraft fleet. Older aircraft are more suscep-
tible to structural and nonstructural problems
associated with degradation, damage, fatigue,
and corrosion. New aircraft with digital flight
control and avionics systems and associated
imbedded software are more susceptible to
disruption from externa electromagnetic in-
terference. Research focuses on developing
technologies and standards for maintenance
and modification of inservice aircraft to en-
sure continued airworthiness. This work in-
cludes studies in structural integrity of air-
frames and engines, maintenance and repair
of composites, atmospheric hazards, crash-
worthiness, fire safety, and forensics capabili-
ties to support accident investigations.

Aviation Security—R&D develops technolo-
gies and standards that counter the threat of
terrorism and criminal acts targeted at avia-
tion. Research focuses on developing and
evaluating passenger, baggage, mail, and
cargo screening devices to detect concealed
explosives and weapons, aircraft hardening
techniques to increase aircraft survivability in
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the event of an inflight explosion; human fac-
tors aspects of threat detection and alarm res-
olution; and integration of airport security
technologies and procedures. An important
consideration in this research isto develop ef-
fective, reliable technologies and procedures
that have minimal impact on airport and air-
line operations.

e Human Factors and Aviation Medicine—
R&D programs described in this Overview
directly support the needs of the FAA's lines
of business and NAS users, as identified in
the National Plan for Civil Aviation Human
Factors. These Civil Aeromedical Institute
(CAMI) initiatives address major human fac-
tors areas affecting the flight deck, Air Traffic
Contral, flight deck/ATC system integration,
airway facilities, aircraft maintenance, as well
as aeromedical issues related to the safe oper-
ation and forensic investigation of aircraft
cabin environments.

e Environment and Energy—R&D develops
technical information, standards, and proce-
dures to mitigate the environmental impact of
aircraft operations, particularly upon noise
and air pollution emissions. The program
seeks to identify and balance technology, op-
erations, and land-use measures with specia
emphasis on developing assessment method-

ologies that give insight into the system-wide
conseguences of alternative courses of action.

e Commercial Space Transportation—The
overal mission of Commercial Space Trans-
portation (AST) is to protect public health
and safety, protect the safety of property, and
protect U.S. foreign policy and national secu-
rity interests; to encourage, facilitate, and
promote U.S. commercia space launches; to
enhance the international competitiveness of
the U.S. commercial space transportation in-
dustry; to ensure compliance with interna-
tional obligations of the U.S., and to facilitate
new or improved U.S. space transportation
infrastructure.

e National Aviation Research Plan Program
Management—includes the management,
planning, control, and support activities asso-
ciated with formulating the FAA R&D pro-
gram. These efforts ensure that the program
is a cohesive and integrated effort, consistent
with the FAA strategic goals and objectives,
and fully coordinated with stakeholders and
customers.

The cross-cutting emphases just described ensure
outside assessment of the FAA R& D investments.
NARP Program Management also facilitates re-
search partnerships with industry, universities,
and other government agencies that enable the
FAA to leverage its research dollars.

1.5 The Need for Moder nization

In the course of the 1990s, the FAA often has
been called on to do business differently. Some-
times these calls have come from outside the
DOT/FAA ranks, and sometimes from within.
The advocates of change about to be described
have contributed to a growing spirit of modern-
ization both in systems and in the operating “ cul-
ture” of the agency.

1.5.1 External Motivators

Government Performance and Results Act of
1993

The FAA emphasizes GPRA concepts throughout
the National Aviation Research Plan. Figure 3re-
lates the workings of agency’s research programs
within a GPRA framework. The most forceful

suppliers of the requirements that shape FAA re-
search are direct mandates from Congress and the
Administration. In response to these directions,
the FAA partners with interested stakeholders,
public and private, to formulate specific research
budgets and programs. The Research, Engineer-
ing and Development Advisory Committee (RE-
DAC) is a permanent conduit, instituted by Con-
gress, to bring the expertise and experience of in-
dustry, academia, and the full aviation community
into the planning and implementation of FAA re-
search. Implementation of improved systems and
regulations, the physical outputs of FAA aviation
research, results in outcomes that increase avia-
tion safety, efficiency, security, and environmen-
tal compatibility.



White House Commission on Aviation Safety
and Security

The Commission on Aviation Safety and Security
was established in August 1996. The group re-
viewed the current status of NAS modernization
efforts and found that, in the interest of safety and
efficiency, improvements to the program should
be accelerated “to achieve full operational capa
bility by 2005.”

President’s Commission on Critical I nfrastruc-
ture Protection

The President’s Commission on Critical Infra
structure Protection was established in July 1996
to find current and viable means to protect critical
infrastructures, including aviation, from physical
and cyber threats. An advisory committee of in-
dustry leaders supported the main body, and a
steering committee of cabinet-level officials re-
viewed the fina report, “Critical Foundations.”
The agency has accordingly heightened its em-
phasis on combating threats to the security of in-
formation deemed vital to the safe performance of
the NAS.

National Science and Technology Council

The National Science and Technology Council
(NSTC) was established on November 23, 1993.
This Cabinet-level Council is the principal means
to coordinate science, space, and technology
among the diverse parts of the Federal research
and development enterprise.

A key NSTC objective is to establish clear na-
tional goals for Federal science and technology
investments that can strengthen and improve ar-
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eas ranging from information technologies and
health research to transportation systems and fun-
damental research. The NSTC Committee on
Transportation Research and Development has
developed the rationale and framework for guid-
ing Federal initiatives that will make the transpor-
tation system safer, more productive, and more ef-
ficient.

In its report titled “National Research and Devel-
opment Plan for Aviation Safety, Security, Effi-
ciency, and Environmental Compatibility”
(1999), the Council provides a description of the
coordinated long-term research initiatives needed
to bring about the advances in aviation for the
opening decades of the next century.

The FAA isahighly visible member of the trans-
portation community. Continuing investments in
its research activities are critical to meeting the
national goals and sustaining the prosperity of the
national economy.

The FY 2002 FAA R&D budget supports the stra-
tegic goals for transportation outlined in the
NSTC plan. These goasinclude;

» Providing a safer transportation system.

» Achieving a high level of transportation sys-
tem security.

e Improving environmental quality and energy
efficiency.

e Fostering economic growth and productivity
through more effective and flexible global
passenger and freight services.

Stakeholders

!

Suppliers

Government Performance and Results Act View of Agency
Accountability for Outcomes

Customers

C

S \
S ™ Inputs

/

—

partners

FAA internal processes and
programs, including R,E&D
program and its products and

— Outputs ——— ~ — Qutcomes

S

C

Figure 3. FAA R&D Program and GPRA Terminology
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e Ensuring improved access to and increased
mobility on the nation’s transportation sys-
tem.

The NSTC report is available on the internet at:
http://www.vol pe.dot.gov/resref/strtplns/nstc/
aviatrd.

R,E& D Advisory Committee

Established by Congress in 1989, the FAA's
R,E& D Advisory Committee (REDAC) reportsto
the Administrator on research and development
issues and provides a liaison between the FAA
R& D program and similar efforts of industry, aca-
demia, and other government agencies. The com-
mittee considers aviation research needs in air
traffic services, airport technology, aircraft safety,
aviation security, human factors, and the environ-
ment.

Up to thirty members may hold two-year terms on
the committee. They represent corporations, uni-
versities, associations, consumers and other gov-
ernment agencies. The FAA's Director of Avia
tion Research, serves as the executive director of
the committee. The REDAC meets two times
during the year, typically in April and in Septem-
ber.

NASA’'s Aerospace Technology Advisory Com-
mittee and FAA's REDAC now conduct joint
meetings to establish a framework allowing them
to provide better support to inter-agency R&D
modernization goals in the areas of safety, effi-
ciency, and Environment and Energy.

Recent REDAC recommendations appear in Ap-
pendix A of this Plan.

1.5.2 DOT/FAA-Internal Motivators

DOT Flagship Initiatives

One hundred and eighty senior leaders from all
components of the Department of Transportation
met for two days in February of 1999 as the
DOT'’s firgt-ever expanded Senior Leadership
Team. Their charter was to identify ways to im-
prove overall cooperation among the various de-
partmental components and ensure consensus on
crosscutting issues. DOT “Flagship Initiatives,” a
two-year “intermodal” strategic agenda with roots
in the department’'s Strategic and Performance
Plans, was the result.

Flagship Initiatives generaly involve more than
one major DOT component and cluster around
five strategic goals. safety, mobility, economic
growth and trade, human and natural environ-
ment, and national security. FAA programs in-
cluded in previous “Flagships’ have included:
Safer Skies, Free Flight Phase 1, research relying
upon GPS technologies, Aircraft Noise Standards,
and a number of physical security efforts.

FAA Administrator

The FAA Administrator has firmly supported re-
cent NAS modernization and related activities.
The following remarks from Ms. Garvey's
speeches and congressional testimony further il-
lustrate this continuing commitment:

“It cannot be business as usua. Let me
rephrase that — it will not be business as
usual. Our job istoo important.”

— March 12, 1998

“What drives us to work so hard and so well
together isthat we all know that Safer Skiesis
absolutely the right approach. This data-
driven, prioritized, and measured approach is
the best way to enhance aviation safety. Safer
Skiesistheright thing to do.”

— April 15, 1999

“1 believe that we have put into place a struc-
ture for information system security that is
vigilant; and will continue to seek all ways
and means to provide the greatest level of
protection for our information systems.”

— September 27, 2000

R& D Executive Board

The nine-member R& D Executive Board (REB)
was established during the past year to provide a
high level of FAA-internal R&D management
support to the Executive Director, Office of Avia-
tion Research (AAR-1). The REB advises the
Executive Director regarding three key program
planning and implementation stages: 1) it guides
the initial R&D portfolio planning and prepara-
tion phase, 2) it oversees the integration of budget
requests from various projects and funding
sources into one comprehensive R&D program,
and 3) it helps to adjust program impacts during



the culminating phases of the annual budget de-
liberation process.

Membership on the REB includes senior repre-
sentatives from the following organizations:

* ABU - Financial Services

e ACS- Civil Aviation Security

« APl - Policy, Planning, International Avia
tion

* ARA - Research and Acquisition

 ARP- Airports

* ATS- Air Traffic Services
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* AVR - Regulation and Certification
* AIO - Chief Information Officer
e AST - Commercia Space Transportation

The REB has taken an active role in the past year
in a baseline appraisal of selected R&D manage-
ment actions. This effort is part of an agency-
wideinitiative to document, evaluate and improve
overal management processes through applica-
tion of a unique integrated Capability Maturity
Model (iICMM).

1.6 Ongoing Aviation Community Initiatives

All FAA initiatives described in this section relate
directly to the agency’s pragmatic approach to
NAS Modernization. In their planning and exe-
cution, they are “benefits-driven,” involve all fac-
ets of the user community, minimize implementa
tion risk, and link to past, current, and future
R&D efforts. In philosophy, they are consistent
with the Free Flight operational concept: “...a
safe and efficient flight operating capability, un-
der instrument flight rules, in which the operators
have the freedom to select their path and speed in
real time.”

All are based on the FAA's three essential goals of
modernization:

e Sustain the integrity and reliability of the sys-
tem.

e Improve on our Nation's excellent safety per-
formance.

« Increaseflight efficiency and flexibility.

1.6.1 NAS Architecture

The NAS Architecture responds to the require-
ments of the Government/Industry Operational
Concept for the Evolution of Free Flight
(CONOPS). The most recent version culminates
an intensive effort of the FAA, DOD, industry
representatives, and pilot and owners organiza
tions to define a comprehensive system architec-
ture that can redlistically meet the infrastructure
needs of 21st-century air transportation. The
NAS Architecture Verson 4.0 document, ap-
proved by the FAA Joint Resources Council on
September 14, 1998, was published in February
1999.

The Architecture incorporates the needs and re-
guirements of NAS users through an incremental,
benefits-driven approach to achieving the capabil-
ities of Free Flight. It covers the transition from
the current NAS through three distinct phases, re-
spectively ending in: 2002; 2007; and the year
when mature Free Flight is anticipated, 2015.
The concept forms the basis for various FAA and
user community plans calling for procedural, fi-
nancial, and architectural decisions regarding ca-
pabilities needed for Free Flight.

Before the full Architecture was announced, a
NAS Modernization model was used to validate
all current and proposed R&D initiatives within
the Air Traffic Services (ATS) area. New require-
ments were identified, and some ongoing research
activities were restructured. Details of how ATS
research activities map to NAS Modernization ap-
pear in the NAS Architecture Version 4.0. As
system managers continue to prepare to meet fu-
ture needs, they will continue to assess architec-
ture options against the NAS Modernization
model and existing capabilities.

1.6.2 FreeFlight Initiatives

Free Flight enhances the aviation community's
ability to collaboratively share data and to view
and optimize all phases of flight - from planning
and surface operations to en route flight paths. In
collaboration with the aviation community, Free
Hight is introducing new technologies and proce-
dures. Free Flight is the industry-endorsed strat-
egy that callsfor the deployment of selected capa-
bilities with potential to benefit users of the Na-
tional Airspace System. Deployed systems are
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integrated into the traffic management system
with operational procedures and training to mini-
mize risk and achieve greater user satisfaction.

Free Flight Program

The partnerships, systems, and regulations that
will make Free Flight safe and efficient are being
developed in phases through extraordinary con-
sensus between the FAA and the full aviation
community. Free Flight Phase 1 (FFP1) was be-
gun in July of 1998 and will be completed at the
end of calendar year 2002. FFP1 has deployed its
“core capability” prototype systems to selected
sites, in specific configurations, to demonstrate
the potential of adapting known research vehicles
to meet the steep capacity and efficiency demands
of the Free Flight environment.

The deployed FFP1 capabilities are:

e Traffic Management Advisor (TMA) — A tool
that aids the en route controller in making de-
cisions regarding sequencing and spacing of
en route arrival aircraft approaching selected
airports.

e passive Final Approach Spacing Tool
(PFAST) — A tool that aids the controller in
making decisions regarding sequencing and
runway assignment for termina arrival air-
craft.

e User Request Evaluation Tool (URET) — A
tool that aids the controller in managing en
route traffic, supporting user request deci-
sions, and identifying potential conflicts.

e Collaborative Decision Making (CDM) — A
collection of tools that alows the FAA and
participating airlines to exchange NAS status
information including weather, equipment
and delays.

e Surface Movement Advisor (SMA) — A data
distribution capability that provides aircraft
arrival information to airline ramp towers and
permits data exchange to support efficient
surface movement.

Concerned that the momentum would be lost
upon the scheduled completion of FFP1, RTCA
formed the 2003-2005 capabilities working group
to: define which FFP1 capabilities should be fur-
ther implemented; nominate sufficiently mature
capabilities for post-FFP1 implementation; iden-
tify flexible airspace and procedural initiatives

that could alleviate en route congestion; and, se-
lect and prioritize a set of research projects for
possible implementation within the 2003-2005
timeframe.

The FAA has selected RTCA-recommended capa-
bilities for direct inclusion in the Free Flight
Phase 2 (FFP2) program. Four of these continue
and build upon FFP1 capabilities, specifically
URET, TMA (used in conjunction with a single
air traffic control center), pFAST, and CDM. An
additional FFP2 capability, Collaborative Routing
Coordination Tools (CRCT) has been added to
provide improved system-wide problem predic-
tion to controllers. The FAA also has included
Controller Pilot Data Link Communications (CP-
DLC) Builds 1 and 1A as an FFP2 component.

The agency has opted to address FFP2 airspace
and procedural recommendations through the Air
Traffic Airspace Management (ATA) program
and the Air Traffic Planning and Procedures
(ATP) organization, respectively. These ongoing
FAA management resources will develop and im-
plement national plansto fulfill the RTCA recom-
mendations and report their progress to the avia-
tion community.

RTCA also recommended that certain research
projects be prioritized for FFP2. These have been
categorized into two groups according to the ma-
turity level of the technologies involved:

These items are sufficiently mature to implement
within the 2003-2005 timeframe:

e Direct To (D2) — Will aid the controller in es-
tablishing priorities by placing al aircraft eli-
gible to fly directly to a destination airport in
an ordered sequence.

e Surface Management System (SMS) — Will
support the safe, prioritized movement of air-
craft on the airport surface in order to in-
crease the efficiency of arrivals and depar-
tures.

 Problem Anaysis Resolution and Ranking
(PARR) —Will improve upon the URET capa-
bility to provide planning and conflict detec-
tion information to controllers.

e Equitable Allocation of Limited Resources —
CRCT does not currently provide this RTCA-
recommended capability; therefore, the work-
ing group recommended the high priority



R& D development of automation to work to-
ward this goal.

e Traffic Management Advisor-Multi Center
(TMA-MC) — FFP1 TMA technology works
best for airports located approximately 200
nautical miles from an air traffic control cen-
ter boundary. The envisioned FFP2 capabil-
ity will improve the efficiency of sequencing
aircraft for descent through airspace con-
trolled by more than a single center.

Development of these items will be accelerated as
opportunities emerge within the 2003-2005 time-
frame:

e active Final Approach Spacing Tool (aFAST)
— Will improve upon the pFAST capability by
adding the benefits of vector and speed data
to improve the safe sequencing of aircraft on
final approach.

e Advanced Vortex Spacing System (AVOSS) —
A ground-based system that will dynamically
provide safe spacing for aircraft in trail to a
single runway.

e En Route Descent Advisor (EDA) — An en
route decision support system that will aid the
efficient control of en route and arrival traffic
in transition airspace.

e Expedite Departure Path (EDP) — A decision
support system that will assist controllers in
managing unrestricted climbs into the en
route system and safely merging other depar-
ture operations involving multiple aircraft.

Free Flight Phase 2 is currently working with the
Joint Resources Council (JRC) to determine the
appropriate funding profile for the program.
Once that is established, more information will be
available regarding the numbers and locations of
sites to be implemented for each of the selected
capabilities.

Safe Flight 21

Safe Flight 21 is a high-priority three-year activ-
ity designed to demonstrate and validate, in a
real-world environment, the capabilities of ad-
vanced surveillance systems and air traffic proce-
dures associated with free flight. The program
uses Automatic Dependent Surveillance-Broad-
cast (ADS-B) and Traffic Information Services-
Broadcast (TIS-B) as enabling technologies.
With the collaboration of the aviation industry,

2001 FAA NATIONAL AVIATION RESEARCH PLAN

the program has targeted nine communications,
navigation, and surveillance operational enhance-
ments of high potential to deploy in strategically
selected locations. The results will provide a ba-
sis for future FAA policies and decisions regard-
ing the selected technologies and procedures.

The FAA is working with air carriers in the Be-
thel, Alaska region through the “ Capstone” initia-
tive, to improve aviation safety while offering
greater efficiencies to operators. The initiative
will concentrate on the evaluation and implemen-
tation of operational enhancements in the region
to improve the quality of weather and other infor-
mation to pilots, provide affordable means to
avoid the dangers of Controlled Flight Into Ter-
rain (CFIT), and enhance pilots' ability to see and
avoid adjacent traffic.

Another Safe Flight 21 initiative pools the re-
sources of the FAA with the Cargo Airline Asso-
ciation (CAA) to conduct an operational evalua-
tion of ADS-B capahilities in the Ohio Valey.
The CAA began equipping its aircraft in late 1998
in preparation for in-flight evaluations of the air-
air use of promising see-and-avoid technologies.
Subsequent operational evaluations have resulted
in the addition of operational enhancements to the
original systems and capabilities.

1.6.3 Ongoing Safety and Security Initiatives

Safer Skies

In 1997 the President's Commission recom-
mended the FAA launch a concentrated effort to
reduce accidents dramatically over the next de-
cade. The National Civil Aviation Review Com-
mission (NCARC) concurred and further advised
that the FAA work with industry on safety data
analysis. Later that year, Administrator Garvey
committed the agency to developing a plan to fo-
cus its resources on the accident prevention steps
that hold the greatest potential. “Safer Skies” was
the result. The essence of the initiative was to
look at available accident and incident data and
develop intervention strategies to mitigate the ma-
jor causes of fatal accidents—a pointed, prag-
matic research emphasis.

The new initiative, “Safer Skies—A Focused
Agenda,” was announced on April 14, 1998. Un-
der this agenda, the FAA pledged to review avail-
able dataon all major causes of aviation accidents
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and, where necessary, refocus its safety priorities.
Just ayear and a day later, Administrator Garvey
was able to report to a conference of industrial
participants that 230 aircraft of 13 types were col-
lecting Flight Operations Quality Assurance
(FOQA) data and 350 additional aircraft were be-
ing equipped for FOQA.

Safer Skies continues to focus on commercial and
general aviation accident prevention. Accom-
plishments to date include:

e Published 23 final rule Advisory Directives
for the inspection of high- and priority low-
pressure turbine engine components capable
of preventing uncontained engine failures.

e Published a fina rule to reduce Controlled
Flight into Terrain (CFIT) accidents by re-
quiring Terrain Awareness and Warning Sys-
tem (TAWS) equipment in all air carrier air-
craft.

e Published the FOQA Notice of Proposed
Rulemaking and prepared related Advisory
Circulars and Handbook Bulletins.

e Instituted Air Carrier programs to train pilots
in the use of comprehensive Standard Operat-
ing Procedures; incorporated a CFIT training
aid as part of these training programs.

e Provided specia CFIT training for air traffic
controllers through publication of an Air
Traffic Bulletin.

e Conducted checks to ensure that by-products
associated with ground-based radar provide
terrain avoidance protection.

« Deveoped plans, procedures, and techniques
for flying stabilized approaches and produc-
ing the full range of precision instrument ap-
proaches.

« Issued policy for Required Navigation Perfor-
mance (RNP) procedures and operational ap-
provals.

Research is making a valuable, direct contribution
in the form of developing low cost analytical tools
for FOQA and Aviation Safety Program (ASAP)
data, developing synthetic vision technology, and
developing data link capabilities and systems.
Additional interventions are being developed and
will be implemented in the near future.

1-10

Aging Aircraft Systems

In 1997, the White House Commission on Avia-
tion Safety and Security requested that the FAA
institute regulatory and research programs to ad-
dress aging nonstructural systems issues not at
that time covered by the FAA's Aging Aircraft
Program and Aging Aircraft Research Program.
In response, the FAA released the Aging Trans-
port Nonstructural Systems Plan (ATNSP) in Oc-
tober 1998. The initial intent of the ATNSP is to
evaluate the effectiveness of current practices for
design, maintenance, and repair in preventing or
mitigating aircraft accidents precipitated by deg-
radation or damage to aircraft nonstructural sys-
tems. Based on these evaluations, recommenda-
tions will be made for changes to the current pro-
cesses under which systems are designed, main-
tained, and repaired.

The ATNSP calls for the FAA to add the follow-
ing five specific tasks to the Aging Aircraft Re-
search Program:

e To assess the degradation of airplane electric
wiring and determine the point at which wir-
ing degradation may present a hazard to safe
flight.

* To establish the condition of aging aircraft
wiring components and validate the adequacy
of visual inspection.

» Todevelop nondestructive testing toolsfor in-
spection and testing of wiring systems.

e To develop an arc-fault circuit interrupter for
transport aircraft.

* To perform destructive testing of flight con-
trol linkages.

Current research initiatives related to aging sys
tems include: the development of an aging sys-
tems test and validation infrastructure; an assess-
ment of the condition of aging wire components,
an assessment of the adequacy of visual inspec-
tion; the development of wire inspection and test-
ing technologies and techniques; and the develop-
ment, test, and validation of aircraft arc-fault cir-
cuit breakers.

One of the program’s first initiatives is the devel-
opment of a systems test and validation capability
at Sandia National Labs. This effort will draw
upon the existing infrastructure of the FAA Aging
Aircraft Nondestructive Inspection Validation



Center (AANC), including its three retired air-
craft: aBoeing 737, aMcDonnell Douglas DC-9,
and a 1971 Boeing 747 with over 100,000 hours
of service. The B-747, recently added to the FAA
AANC, will be subjected to an intensive visua
inspection of its electrical and mechanical sys
tems. Selected electrical and mechanical systems
on both the B-747 and DC-9 testbed aircraft will
also be baselined using state-of-the-art test and in-
spection techniques. In addition to yielding valu-
able insight regarding the state of aged aircraft
systems, this initiative will provide two testbed
aircraft for the test and validation of current and
emerging maintenance technologies and proce-
dures.

The FAA and U.S. Air Force Office of Productiv-
ity, Reliability, Availability, and Maintainability
(PRAM) jointly sponsored a short-term effort to
enhance an automated wire test system. The
state-of-the-art equipment will be used to help
baseline AANC’s test aircraft and test articles and
to establish a benchmark for future testing equip-
ment developed and tested in aging systems.

The FAA is working with the U.S. Navy’'s Office
of Naval Research and the Naval Air System
Command, Aircraft Division (NAVAIR) to de-
velop aircraft arc-fault circuit breakers. An arc-
fault is the undesired, momentary discharge of
current (a spark) from a conductor. This type of
short circuit is particularly destructive because the
high temperature of the sparks it generates, and
the absence of current excursions, might trip stan-
dard thermal circuit breakers typically used on
aircraft. Arc-fault circuit interrupter technology
has the potential to mitigate the consequence of
wire failure without requiring the redesign of air-
craft circuitry. The execution plan for this initia-
tive calls for a device sensitive to arc faulting
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while still meeting all performance and design
specification of existing circuit breakers.

Fielding of Security Equipment

Since the early 1990s, the FAA Aviation Security
R& D Program has been highly responsive to con-
gressional mandates to expedite the passage from
research to the field of less costly, more reliable
aviation security technologies. To date, the FAA
Security Equipment Integrated Product Team has
advanced the protection of the traveling public by
deploying over 531 explosive trace detection de-
vicesto U.S. airports. The team aready has com-
pleted 92 installations of one vendor’s advanced
Explosives Detection System (EDS) installa
tions. Another competitor’'s EDS was certified in
October 1998. The FAA will begin phasing in
new a technology at Checkpoints called Threat
Image Projection (TIP). The technology applied
to X-ray systems inserts fictional threats such as
gun, knives, and explosives devices into the im-
ages as they are presented to screeners. This
strategy increases the awareness of the screeners
and alows for the evaluation of their perfor-
mance. The agency works closely with its indus-
try partners to encourage constructive competi-
tion, to decrease the costs, and to increase the reli-
able capabilities of field-worthy systems.

Various types of systems are in, or are nearing,
prototype stage to mitigate the security threats in-
volving the full range of aviation facilities and sit-
uations.  Examples include checked baggage
screening technologies, checkpoint technologies,
cargo screening technologies, and systems de-
signed for small volume vs. large volume airports
and other facilities. While automated solutions
are preferred, standards and training programs are
being developed to screen and train the airport
and airline employee operators of systems.

1.7 Cooperative Research

1.7.1 FAA/NASA Collaborative Research

FAA/NASA Safety Program

Technology has always held the key to maintain-
ing commercia aviation's impressive safety
record, but in an increasingly complex world, the
search for technologies requires increasing disci-
pline. The wrong technologies, employed in the

wrong ways, could introduce more problems than
they solve.

In August 2000, NASA and FAA signed the
“FAA-NASA Integrated Safety Research Plan.”
This plan issignificant in that it builds on existing
relationships between the two agencies to accom-
plish the following important objectives:
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e Builds upon the national plan for research de-
scribed in the National Research and Devel-
opment Plan for Aviation Safety, Security, Ef-
ficiency and Environmental Compatibility.

e Introduces the ability to analyze the com-
bined research portfolios in a simple, clear
format, including making needed program-
matic adjustments.

» Describes how NASA and FAA will achieve
ongoing communication and coordination
with respect to safety research in pursuit of
common safety goals.

e Establishes a strategy for the FAA and NASA
to make complementary, coordinated research
investment decisions.

The foundation for this plan was established on
October 9, 1998, when FAA Administrator Jane
Garvey and NASA Administrator Daniel Goldin
signed a forma agreement to articulate and
achieve specific joint goals enabling the NAS to
meet its future challenges. The agencies have
worked together through Memoranda of Under-
standing on specific topics such as human factors,
aging aircraft, aircraft icing, airworthiness of new
classes of aircraft, crashworthiness, energy effi-
ciency, and noise reduction. Since 1980, each of
the agencies has provided members to a common
R&D coordinating committee. With the 1998
agreement, that committee was restructured into a
new “FAA/NASA Executive Committee” and
charged with the coordination of all joint R&D ef-
forts.

According to the 1998 agreement, the role of
NASA inour national aviation R&D isto perform
research, development, verification and transfer
activities upon technol ogies with advanced poten-
tial for long and short-term NAS improvement.
The FAA's complementary R&D role is to pre-
pare these identified technologies for introduction
into the NAS. The FAA sponsors research to de-
velop and field regulations and procedures to con-
trol the operation of new systems, as well as re-
search to refine the systems themselves. The re-
sults of FAA R&D have provided operational
benefits in direct support of the agency’s key
goals in safety, security, efficiency, and environ-
mental compatibility.

The NSTC National R&D Plan provides an “ Avi-
ation Safety Roadmap” of the inter-agency plan to
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achievethe national goal for safety. Theinitiative
encompasses the following research issues:

e Accident Precursor Identification and
Safety Risk Management — Accidents
rarely have asingle cause. The detection and
mitigation of anomalous operating condi-
tions can actually avoid many accidents.
Jointly, the FAA and NASA are working to
develop the Aviation Performance Measuring
System (APMS) to help al segments of the
aviation community draw safety improve-
ment from normally collected data.

e Accident prevention — Together with DOD,
the FAA and NASA are working to improve
the effectiveness of their long-term commit-
ment to the Aging Aircraft Program. FAA is
working closely with industry in aviation
safety areas including the improvement of
propulsion and fuel systems, the prevention
of aircraft catastrophic failure, the elimination
or containment of in-flight fires, and the cre-
ation of safer airport materials and systems.
NASA research is developing new technolo-
gies to afford better visibility to pilots and
flight crews experiencing adverse conditions,
to improve the overall heath of pilots and
crews, and to allow pilots to regain control of
their aircraft when engines or systems fail in
flight.

e Accident Mitigation — When aviation acci-
dents do occur, their effects can be lessened
through attention to factors such as aircraft
crashworthiness, occupant protection, fire
safety, evacuation equipment and procedures,
and airport emergency services. The FAA is
conducting detailed and innovative aeromedi-
cal research to improve the chances that more
passengers and crew members will survive
aviation accidents. The agency aso works to
improve airport systemsto provide better ma-
terials, methods and equipment to increase
survival rates. NASA partners with the FAA
on research to improve the structural crash-
worthiness and the fire resistance of aircraft
and fuels.

Integrated Plan for Air Traffic Management
for Research and Technology Development

In 1995, the FAA and NASA formed the FAA/
NASA Interagency Air Traffic Management



(ATM) Integrated Product Team (IAIPT) to coor-
dinate research into air traffic control technolo-
gies and the development of procedures for their
safe and efficient use. This relationship was
broadened three years later through an agreement
enlisting the cooperation of the Department of
Defense.

The lAIPT is comprised of the major stakeholders
in the planning, execution, and outcome of ATM
R& D programs, throughout the FAA and NASA.
The IAIPT is structured as follows to facilitate
communications and the resolution of issues:

e Co-Leads, who formulate R&D policy and
goals.

e The Interagency Integrated Management
Team (IAIMT), which targets R& D outputsto
the needs of customers and stakeholders.

e AreaWork Teams (AWT), which execute re-
search activitiesin these research areas:

— System/Cross-Cutting — System-wide ini-
tiatives, including the initial definition of
concepts and assessment methodologies
and demonstrations of cross-domain sys-
tem(s) integration (e.g., en route, terminal,
and surface decision support systems).

— Traffic Flow Management — Strategic re-
source allocation and flow management.

— Surface — Operations on an airport’s sur-
face.

— Terminal — Operationsin airspace sur-
rounding one or more closely spaced air-
ports where a TRACON or acomparable
military facility provides services.

— En Route—Operationsin airspace between
airports where an ARTCC provides ser-
vices, and transition airspace between the
en route and terminal environments.

— Oceanic — Operations in airspace over in-
ternational waters where an oceanic
ARTCC provides services.

IAIPT receives guidance from the FAA R,E&D
Advisory Committee (REDAC), its Subcommit-
tee on Air Traffic Services, the NASA Aeronau-
tics and Space Transportation Technology Advi-
sory Committee, and the NASA Air Traffic Man-
agement Research and Development Executive
Steering Committee. The IAIPT also maintains
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collaborative partnerships with federally-funded
research and development centers, industry, aca-
demia, Department of Defense, EUROCON-
TROL, the Center of Excellencein ATM and Op-
erations Research, the National Weather Service,
and research contractors.

The IAIPT periodically reports to the FAA Asso-
ciate Administrator for Research and Acquisitions
and the NASA Associate Administrator for Aero-
space Technology through the FAA/NASA Coor-
dinating Committee. Specific program direction
and control comes through internal program man-
agement mechanisms in both agencies.

IAIPT research is accomplished at the following
research facilities:. FAA William J. Hughes Tech-
nica Center, NASA Ames Research Center,
NASA Langley Research Center, MITRE
CAASD, MIT Lincoln Laboratory, Volpe Na
tional Transportation Systems Center, and NASA
North Texas Research Station. Joint ATM re-
search is described in Joint Research Project De-
scriptions (JRPD), as shown in the IAIPT Inte-
grated Plan, available on the Internet at: ftp:/
www.faa.gov/araliaipt.

All of FAA's Free Flight Phases 1 and 2 capabili-
ties have been transitioned from former IAIPT
products.

1.7.2 Technology Transfer

Technology Transfer addresses the need for Gov-
ernment-private sector cooperation by enabling
companies, institutions of learning, and Federal
laboratories to work together to develop innova-
tive technologies and marketabl e products.

The FAA has tailored its Technology Transfer
program to meet the objectives of the Stevenson-
Wydler Technology Innovation Act of 1980, the
Bayh-Dole Act of 1980, the Federal Technology
Transfer Act of 1986, and Executive Orders
12591 and 12618: Facilitating Access to Science
and Technology.

Current projects overseen by the Technology
Transfer Program Office, at the FAA William J.
Hughes Technical Center include:

« Effective use of meteorological measurement
and sensing equipment at airports with ter-
rain-induced turbulence and in regions prone
toinflight icing.
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e Development of a generic model for predict-
ing the transport and validating the dispersal
of glycols.

* |Industrial validation of an acoustic emissions
technology system prototype for use with on-
board hazardous material s containers.

e Development and evauation of internation-
aly applicable aternative user interface dis-
play options and requirements for a next gen-
eration voice communication system.

e Test and evaluation of an unleaded high oc-
tane fuel formulation for general aviation pis-
ton engines.

* Measurement of the interaction/interference
between a selected set of personal medica
electronic devices and the magnetic fields
emitted by walk-through metal detectors.

Cooperative Research and Development Agree-
ments (CRDA) have proven highly effective in
meeting congressionally mandated technology
transfer requirements where little or no funding
has specifically been available to meet those
needs.

Marketing is a critical component of the FAA
Technology Transfer Program. The agency main-
tains membership in awide range of professional
organizations and on high-visibility committees
that include private industry as well as all levels
of government participants.

The Technology Transfer Program Office is also
responsible for the Small Business Innovation Re-
search (SBIR) program. After eligible small busi-
ness contractors complete the second phase of the
SBIR cycle, the office encourages them to enter
into CRDAs with the FAA to strengthen their
ability to perform well in Phase |11, as well as to
attract and negotiate successfully with venture
capitalists.

1.7.3 Centersof Excellence

Air Transportation Centers of Excellence (COE)
are established through cooperative agreements
among academic institutions, their affiliate part-
ners, and the FAA. COEs are established to assist
the FAA inthe pursuit of mission-critical research
in technologies that are pertinent to developing
and maintaining a safe and efficient national air
transportation system. Centers may be funded in
3 phases over a period of three to ten years.
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Thereafter, they are expected to be self-support-
ing.

Center of Excdlencein Airworthiness Assur -
ance

The Center in Airworthiness Assurance was es-
tablished with Ohio State University and lowa
State University as leads and seven additional
core members. There are more than 100 aca-
demic, industry, and government affiliate part-
ners. The center, established in September 1997,
conducts research in the areas of:

* Maintenance, inspection, and repair

e Crashworthiness

e Propulsion and fuel systems performance
o Sdfety

e Advanced materiads

Funded through contracts and grant awards, this
center has a $100M contract cap over the next ten
years and is making a $500K per year minimum
commitment to fund basic and advanced research
through a cooperative agreement.

Center of Excellencein Oper ations Research

The FAA-selected team of the University of Cali-
fornia (Berkeley), Massachusetts Ingitute of
Technology, Virginia Polytechnical Institute, and
the University of Maryland (College Park) are the
leads for the Center of Excellence in Operations
Research. Thisteam includes ten university affil-
iates and twenty industrial partners. The COE
program uses a new funding vehicle blending
grant and sole-source contracting authority to
award awide range of contracts. The center’s ar-
eas of research involvement include traffic man-
agement and control, human factors, system per-
formance and assessment measures, safety data
analysis, scheduling, workload management and
distribution, navigation, communications, data
collection and distribution, and aviation econom-
ics.

Center of Excellencefor Airport Pavement
Research

The Center of Excellence for Airport Pavement
Research was established with the University of
Illinois (Urbana-Champaign) in April 1995 and is
supported by Northwestern University. Pavement
research focuses on new technologies to handle



the estimated stress loads foreseen in the next
generation of high-volume, commercial aircraft,
such as the Boeing 777. The COE aso supports
the test design and analysis work at the FAA's
Pavement Test Facility at the William J. Hughes
Technical Center.

1.7.4 International Activity

Globa harmonization of Communication, Navi-
gation, Surveillance, and Air Traffic Management
(CNS/ATM) technologies and standards holds the
key to the future success of al aviation systems.
The United States (through the FAA) continues to
position itself to be a leader in international ef-
forts to maintain the safety, security, efficiency,
and environmental compatibility of civil aviation.
Progress towards a globally harmonized CNS/
ATM system has accel erated since the adoption of
the Global Plan for CNS/ATM Implementation by
the Internationa Civil Aviation Organization's
(ICAOQ) Tenth Air Naviion Conference.

The FAA has continued to support CNS/ATM im-
plementation by participating in ICAQO technical
panels, committees, study groups, and regiona
planning groups as well as by entering into nu-
merous bilateral cooperative research and devel-
opment agreements with countries and civil avia-
tion organizations in every region of the world.
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These ICAO forums and international agreements
provide the FAA opportunities to work directly
with key research, engineering, and devel opment
organizations and decision makers in order to
make significant contributions toward interna-
tional coordination of air traffic services.

The FAA works closely with internationally rec-
ognized standards developing organizations such
as RTCA and the European Organization for Civil
Aviation Equipment (EUROCAE) to reach con-
sensus with industry and the user community on
standardizing and certifying evolving aviation
technologies.

The FAA is aso working with the Joint Aviation
Authorities (JAA) and Transport Canada Civil
Aviation (TCCA) to encourage international co-
operation in identifying and devel oping technolo-
gies needed to support safety regulatory activity.
The pilot program, begun in FY 2000, is designed
to encourage technical cooperation in limited ar-
eas through exchange of information. Continued
airworthiness and regulatory concerns, exchange
of information among the research communities
on safety-related research, identifying areas for
collaborative research will focusinitially on cabin
safety, flight deck human factors, and aircraft ic-
ing issues.

1.8 Long-Term Research

The Research, Engineering, and Development
Management Reform Act of 1996 directed the
FAA to identify the all ocation of resources among
long-term research, near-term research, and de-
velopment activities.

Long-term research, as defined in the Aviation
Safety Research Act of 1988, is aresearch project
that is“unlikely to result in afinal rulemaking ac-
tion within five years, or in the initia installation
of operational equipment within ten years after
the date of the commencement of such project.”

The FAA'sR&D is principally associated with ap-
plied research: that is, leveraging off new technol-
ogies identified by research programs in space,
aeronautics, communications, computer science,

and other related fields of exploration. Develop-
mental activities beyond this stage are found in
the Engineering, Development, Test, and Evalua-
tion activity of the FAA's Facilities and Equip-
ment (F& E) appropriation.

Of the $186,589M appropriated for R&D efforts
in FY 2001, 26% of these funds are earmarked for
long-term research, with the remainder devoted to
developmental/near-term efforts.  Similarly, the
$187,781M FY 2002 congressional budget sub-
mission for R&D designates 23% of the total re-
quest for long-term research. These percentages
are significantly in excess of the congressionally
mandated 15% level.

1.9 Permanent FAA Research Facilities

The FAA maintains two permanent, world-re-
nowned research centers, The Civil Aeromedica

Institute, located in Oklahoma City, Oklahoma,
and the William J. Hughes Technical Center, lo-
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cated adjacent to the Atlantic City International
Airport in New Jersey.

Civil Aeromedical Institute

The Civil Aeromedical Institute (CAMI) is a
unique, internationally recognized aeromedical
facility located at the Mike Monroney Aeronauti-
cal Center in Oklahoma City, Oklahoma. CAMI
maintains a cadre of in-house scientific specialists
whose safety research thrusts are al distinctively
human-centered and include:

Advanced ATC Systems Research — Using
rapid prototyping techniques with advanced
real-time ATC simulation capabilities, scien-
tists analyze advanced ATC system designs
and their effects on workload and perfor-
mance, develop metrics of performance and
workload, assess the applications of innova
tive control and design concepts, and identify
and evaluate the applications of intelligent
systems to enhance aviation safety.

Behavioral Sressors Research — Human
factors researchers investigate variables that
could compromise safety by impairing both
air traffic controller and pilot job performance
levels (e.g., shift management, age, fatigue,
drug and alcohol-induced impairment, color
perception) and assess the effectiveness of
policies, procedures, individual coping strate-
gies, and countermeasures to reduce perfor-
mance decrements and enhance individua
performance.

Organizational Effectiveness Research —
Through field research, analytic information
is developed to measure progress toward
achieving agency change goals and for
agency guidance on the relative merits of var-
ious innovations intended to enhance safety,
efficiency, effectiveness, workforce health
and satisfaction, and system performance.
Relationships between psychological charac-
teristics (e.g., work attitudes, organizational
perceptions) and the work environment (e.g.,
business practices, organizational climate) are
explored.

Flight Crew Performance Assessment —
Genera Aviation research emphasizes design
of flight deck controls and displays related to
emerging technology, development and vali-
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dation of performance-based criteria for use
in certification and regulation, and the suc-
cessful integration of training devices into ex-
isting instructional systems to enhance flight
crew performance and reduce accidents and
incidents.

Sdlection, Validation, Research, and Team
Performance — Researchers use |aboratory
and field studies to develop scientific evi-
dence of the job validity of criteriawithin avi-
ation selection and training systems. Cogni-
tive strategies and processes underlying avia-
tion skill acquisition through training are
identified and assessment measures of indi-
vidual and team performance developed to
determine effects of advancing technologies
on individual and workteam safety, effi-
ciency, and effectiveness.

Aircraft Accident Research — CAMI scien-
tists maintain comprehensive databases and
conduct extensive analyses involving the hu-
man factors, medical, physiological, and
pathological aspects of aviation mishaps.
Preventive measures and proactive interven-
tions that will enhance aviation safety in the
next millennium are rigorously investigated.

Forensic Toxicology Research — Impeccable
procedural integrity and robust toxicological
and biochemical analyses of human samples
from fatal aircraft accidents are required in
support of the National Transportation Safety
Board to ensure continuous safety of the
NAS. Scientists evaluate the underlying hu-
man basis for mishaps to prevent future trage-
dies in our transportation systems. State-of-
the-art analytical and molecular biological
techniques, including DNA analyses, are de-
veloped to assist in identifying human causes
or influences associated with aviation fatali-
ties.

Biodynamics Research — When failures do
arise in aviation, occupant survival may de-
pend directly upon the design of the seating
and restraint systems in the aircraft. Evaluat-
ing the design of these systems, and ensuring
their protective characteristics, requires both
scientific and engineering talents.

Cabin Safety Research — The ahility to sur-
vive following aircraft-related emergencies



depends upon the systems, structures and pro-
cedures that are developed and investigated in
CAMI’'s aircraft evacuation facility where re-
searchers conduct occupant evacuations from
current aircraft configurations and develop
evacuation research for larger, more complex
aerospace vehicles of the future.

Aviation Environment Safety Research —
Breathing and oxygen delivery systemsfor all
aircraft occupants in normal and emergency
situations are investigated. Threats to visual
integrity and pilot performance from intense
light emitters and ground-based lasers are de-
fined. Improved measures of galactic cosmic
radiation levels at various atitudes are devel-
oped by CAMI scientists to ensure that those
who work and travel in the aviation system
are not at a disproportionate risk for health
problems from radiation exposures.

William J. Hughes Technical Center

The FAA William J. Hughes Technical Center
(WJIHTC) is one of the world's leading engineer-
ing, research, development, and testing facilities
for nearly every aspect of aviation. Representa
tive areas of involvement of this diverse and ex-
tensive facility include:

NAS Modernization — The center uses cur-
rently fielded and newly developed systems
to perform R&D encompassing every aspect
of air traffic operations. Its laboratories con-
tain current and advanced radar display sys-
tems capable of intricate simulations for the
testing, development, and evaluation of both
air and ground traffic procedures and en route
operational concepts.

Services and Operations — Every NAS ser-
vice provided by the FAA is either on-site or
accessible at the center. The Integration In-
teroperability Facility (I12F) allows staff to
simulate actual operating conditions, includ-
ing adverse weather, to test and eval uate sys-
tems without impacting air traffic operations
or ARTCC site personnel.

Air Traffic Management — The powerful ca-
pability of the Traffic Flow Management
Laboratory allows for a “fast-tracked” devel-
opment approach ideal for meeting escalating
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NAS modernization needs without extensive,
traditional prototyping.

Human Factors — The multiple “what if” ca-
pabilities of the Research, Development and
Human Factors Laboratory apply principles
derived from the behavioral sciences to plan
and test the deployment of next generation
NAS capabilities such as displays and work-
stations. AsNAS modernization will increas-
ingly rely on the automation of suitable tasks,
improved and reliable computer-human inter-
faces are critical to the avoidance or mitiga-
tion of system-induced operator errors.

Navigation and Surveillance — WJIHTC sci-
entists conduct flight tests with actual GPS
signals and prototype ground stations to max-
imize GPS accuracy in connection with exist-
ing and projected communications capabili-
ties. Similarly, they perform tests and evalua-
tions of Automatic Dependent Surveillance
— Broadcast capabilities to provide reliable
aircraft position data to airborne and ground-
based users.

Communications — Simulation and live re-
search is being performed to improve the reli-
ability of both voice and digital data (data
link) transmission.

Terminal Areas — The improvement of air-
ports’ capacity is a difficult problem facing
NAS modernization. Center staff work with
simulation tools and test environments to re-
fine proposed changes in takeoff and landing
patterns, improvements in lighting and visual
aids, and new procedures.

Security — The Aviation Security Laboratory
conducts extensive simulated and live testing
in the areas of explosives and weapons detec-
tion, aircraft hardening, human factors, and
security technology integration to provide the
civil aviation system with maximum security
while minimizing the adverse impacts on air-
line and airport operation.

Safety — The Airport and Aircraft Safety
R&D Division conducts research in contin-
ued airworthiness using some unigue, world-
class facilities. Fire and accident testing on
aircraft, components, and engines requires
very specialized facilities and experienced
people. The center’sfacilitiesin these and ar-
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2.0 PROGRAM INFORMATION

2.1 Air Traffic Services Program Area Description

Mission

The purpose of Air Traffic Services (ATS) is to
ensure the safe and efficient operation,
maintenance, and use of the air transportation
system today and to increase tomorrow’s system
safety, capacity and productivity. The ATS R&D
program is an overt initiative to provide a
structured, evolutionary improvement of services
that keeps pace with the global growth in
aviation. R&D within the program is intended to
develop technology, practices, and procedures
that ensure continued improvement in the
delivery of air traffic services.

Intended Outcomes

The ATS R&D program is part of an integrated
strategy to increase the value of the air traffic
services delivered. It provides a vehicle for
making long-term investments in improving
services, procedures and infrastructure, as well as
integrating new concepts and technology able to
meet the increasing demands of safety, capacity,
efficiency, and productivity. Human factors
considerations are central to al outcomes of the
program for atotally effective solution.

The ATS R&D program contributes to the
performance outcomes contained in the Air
Traffic Service Plan (2000-2002) as well asto the
strategic goals of the Government Performance
and Results Acts (GPRA). The program is also
consistent with the goals ddineated in the FAA
Strategic Plan, Research and Acquisitions
Performance Plan, and Regulation and
Certification Performance Plan.

The ATS R&D program contributes to the four
performance outcomes described below and
represents increased value to the users of the
system and the American public.

Improve Quality and Availability of Weather
Information — Weather has a continual impact
on the safety of aircraft in flight as well as the
efficiency of operations throughout the National
Airspace System (NAS). Weather and resultant
decision making, factors in approximately 23% of
al aviation accidents, annually cost the country

an estimated $3 billion for accident damage and
injuries, delays and unexpected operating costs.
The ATS R&D program is striving to improve
both the accuracy, display, and timeliness of
weather information and the ability of controllers
and pilots to use that information safely and
efficiently. Aviation weather capabilities in the
NAS must undergo mgor changes to improve
decision making and to reduce the number of
weather-related accidents. To achieve these ends,
today’s weather sensors must be networked to
allow all NAS providers and users to receive the
same weather information simultaneoudly.

The ATS R&D program is pursuing an aggressive
schedule to develop and implement a variety of
technologies that can improve the accuracy,
timeliness, and useful ness of weather information
in combination with extensive training for pilots
and ATS personnel on the use of new weather
systems.

Research is focused on increasing accurate
aviation weather forecasts from their present one-
hour “look-aheads’ to providing reliable four-
hour predictions of storms and fog. Related ATS
research is currently collecting and analyzing data
to demonstrate the capability of new weather
technologies to decrease the rate of weather
delaysinthe NAS.

Reduce Delays — Attested delays are
traditionally used to measure ATM system
efficiency. Delay occurs in the aviation system
when an activity does not happen within the
planned, expected, or scheduled time. Delays to
commercial aviation are estimated to cost the
airlines over $3 billion per year. The
inconvenience of delays directly affects
passengers in terms of missed flight connections
and business meetings, and loss of personal time.
But not all delays are avoidable. Adverse weather,
for example, can close arunway or whole airport,
making it impossible to land at the scheduled
time.

Service improvements during the 2000-2002
timeframe will focus on Free Flight Phase 1 tools,
airport expansion, and critical infrastructure
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replacement programs. Airspace and airport
capacity will be enhanced to improve throughput
and allow aircraft to operate with minimal delay
in congested areas.

Continuing to involve users in decisions affecting
the flow of air traffic across the nation will reduce
the impact of weather on flight schedules. While
weather-related delays are harder to influence, the
ATS R&D program is continuing to support
Collaborative Decisson Making and the
implementation of automated detection and
forecasting tools to mitigate the negative impact
of these delays.

Improve System Predictability — System
predictability allows users to plan and manage
their resources efficiently. Most system usersrely
on schedules that define when aircraft takeoff and
aircraft land. These schedules are central to the
operations of commercia flights, driving crew
scheduling, ground service operations, and other
operational components. Near-term decisions
such as scheduling and planning flights—as well
as longer-term decisions such as fleet sizes,
airframe types and hubbing options—are all
impacted by day-to-day variation in NAS
performance. Scheduled operations are highly
dependent on total system predictability, and
ripple effects of relatively small deviations from
scheduled operations can cause widespread and
drastic impacts.

The ATS R&D program is working toward
increasing information flow to system users, a
key ingredient to improved system predictability.
Collaborative planning between ATS and all NAS
usersisastrategy being pursued during the 2000-
2002 timeframe. As weather is a main
contributor to the uncertainty in the ATM system,
improvements are being undertaken to obtain and
disseminate better weather products. These
improvements will supply consistent information
to pilots and controllers alike so that they can
realize the same degree of situational awareness.

Improve System Flexibility — Measuring the
flexibility of the ATM systems allows ATS to
evaluate its own ability to permit users to adapt
their operations to changing conditions. Users
want the capability to optimize their operationsin
the face of objectives and constraints that can
vary flight-by-flight and user-by-user.

ATC-preferred routes are important tools that help
air traffic controllers to organize traffic flows
around major airports and minimize conflict in
congested airspace. These routes are generally
not the most direct alternatives, and often differ
significantly from the routes that pilots or flight
planners would normally propose between two
cities.

Due to the constraints of ATC-preferred routes,
users sometimes experience inflexibility during
the flight planning process, especialy when
planning flights along heavily traveled corridors.
Hexibility in flight planning offers users
significant benefits. Once an aircraft is airborne,
the conditions for which aroute and altitude were
originally chosen may change. For example,
winds may shift to make another route more
desirable. The parameters that affect an optimal
flight are highly dynamic, and ATS options must
be equally flexible.

For increased flexibility of flight operationsin the
NAS, the ATS R&D program will continue to
evolve its services toward the free flight concept
of operations and work with aviation users in the
review and redesign of the national airspace.

Program Area Outputs

The developmental outputs of the ATS R&D
program vary in composition from operationa
prototype equipment to operational concepts,
modeling and simulation studies, emergent
technology  evaluations, and  procedures,
standards, and guidance. Some specific examples
of expected outputs for the ATS R&D program
follow:

e Uplink of guidance information that will give
aircraft and controllers the same situational
awareness.

e Timely delivery of high-resolution informa-
tion for icing, winds, temperature, and turbu-
lence to improve aviation advisories and fore-
casts used by the National Weather Service.

e Human factors guidelines for shared informa-
tion displays in air-to-ground communica-
tions.

e Selection criteria and training methods for
operators and maintainers that reflect changes



in the operational environment and automa-
tion.

e Support to industry development of advanced
avionics for small airplane and rotorcraft sin-
gle pilot Instrument Flight Rules (IFR) to
meet FAA requirements.

e Improved processes and practices in software
development for the aviation industry and the
FAA.

» Validation of Free Flight Operation Concepts.

e Prototypes of controller and Air Traffic Man-
agement decision support tools.

e Operational demonstrations of Automatic De-
pendent Surveillance — Broadcast (ADS-B)
applications.

Program Area Structure

The ATS R&D program has been structured to
support the following intended outcomes:

e Improve Quality and Availability of Weather
Information

e Reduce Delays
e Improve System Flexibility
e Improve System Predictability

The ATS R& D program addresses these outcomes
and strives to make the most efficient and
effective possible use of R&D resources, with the
objective of adding value to benefit NAS users,
operators, and the public.

Customer and Stakeholder Involvement

The ATS R&D program extends to and supports
the interests of a broad spectrum of the NAS user
community. These involvements include those
reflected in the Aviation Safety Plan, the RTCA
Free Flight Action Plan, the NAS System
Architecture, and the 2005 Concept of Operations
documents for both ATS and the Commercial
Space Transportation Program. Specific
examples of customer and stakeholder
involvement include:

e« The R,E&D Advisory Committee (REDAC)
provides guidance on the FAA's ATS invest-
ments. The REDAC Subcommittee for ATS
reviews the ATS program and recommends
ATSR&D investments. This program has se-
riously considered the Subcommittee's rec-
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ommendations and has adopted much of their
advice.

e The National Plan for Aviation Human Fac-
tors represents a cooperative effort between
the FAA, NASA and DOD to establish a co-
herent national agenda for human factors re-
search and development to improve the safety
and efficiency of the NAS.

e The Nationa Aviation Weather Users Forum
provides a process to develop afederal/indus-
try consensus on the needs and priorities for
aviation weather information and serves as a
basis for seting priorities for research and de-
velopment. Forum attendance includes repre-
sentatives from:

— TheAirline Pilots Association (ALPA)
— Airline Dispatchers Federation (ADF)

— Air Transport Association of America
(ATA)

— Aircraft Owners and Pilots Association
(AOPA)

— Experimental Aircraft Association (EAA)

— Helicopter Association International
(HAI)

— National Air Transportation Association
(NATA)

— National Association of State Aviation
Officias (NASAQ)

— National Business Aircraft Association
(NBAA)

— Regional Airline Association (RAA)

— American Airlines

— DeltaAirlines

—  Other facets of industry

Accomplishments

The following represents a partial listing of recent
past accomplishments of the ATS R&D program:

» Developed prototype methodology to evalu-
ate the impact of technological and Concept
of Operations change on controller selection
requirements.

e Completed Weather Support to Deicing Deci-
sion Making (WSDDM) technology transfer
to commercial vendor for operational imple-
mentation.
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e Implemented in-situ turbulence algorithm on
multiple airframes.

e Completed convective weather forecast algo-
rithm commercial technology transition.

e Completed national implementation of Next
Generation Weather Radar (NEXRAD) Tor-
nado Detection algorithm.

e Completed Standard Terminal Automation
Replacement System (STARS) Early Deploy-
ment Capability Human Factors eval uation.

e Evaluated Enhanced Terminal Voice Systems
(ETVS).

e Conducted Data Link Evauation Simula-
tions and Studies.

e Commenced design of a sensor for paralléel
runway wake turbulence sensing.

e Integrated termina area weather products
with automatic updates for airborne aircraft
through use of Flight Information Service
(FIS) broadcasts.

R& D Partnerships

The ATS R&D program continues to establish
partnerships with U. S. Government agencies,
international organizations, academic institutions,
the airline industry, industry and industry user
groups, and non-profit organizations. A listing of
some of the current partnerships follows:
e U.S. Government Agencies

— Department of Commerce

— Department of Defense

— National Aeronautics and Space Admin-

istration

— National Science Foundation

— National Weather Service
e International Organizations

— British Civil Aviation Authority

— EUROCONTROL

— Direction Generale de L’ Aviation Civile
(DGAC)

International Civil Aviation Organization
* Academic Institutions

— Embry Riddle Aeronautical University

— Massachusetts Institute of Technology

— Pennsylvania State University

— San Jose State University

— University of Maryland

— University of Oklahoma

— University of Quebec at Montreal
¢ Non-Profit Organizations

— Advanced General Aviation Transport
(AGATE) Consortium

- RTCA

e Airline Industry
— AmericaWest
— American
— Continental
— Dedta
— Northwest
— Southwest
— Trans States
- TWA
— USAirways
— United

e Industry and Industry User Groups
—ALPA
—ATA

—Small Aircraft Manufacturers Association
(SAMA)

—AOPA
—NBAA

—Commercial Space Transportation Advisory
Committee (COMSTAC)

Long-Range View

The essence of the ATS R&D program is to
maintain a long-term view of the research
requirements for the continued safe and efficient
operation, maintenance, and use of the air
transportation system today and to increase
system safety, capacity and productivity.

Although the composition of the R&D program
portfolio will change over time as some efforts
transition to full-scale development or operational
environments, continued investment in ATS R&D
will ensure that the FAA stays current with the
ever-increasing demands on theair traffic system.

The ATS R&D program is an ongoing effort with
continuing funding expectations at or beyond the
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current level. A continued investment inthe ATS  identification/mitigation strategy for the high-risk
R&D will ensure the FAA has an effective risk  areas of the future NAS architecture.
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F& E 1F01 Runway Incursion Reduction

GOALS:

Intended Outcomes: With the Runway Incursion
Reduction program (RIRP), the FAA intends to
develop technologies and other solutions that
minimize the chance of injury, death and damage,
or loss of property due to runway accidents/
incidents within the civil aviation system. In
addition, the program will improve safety and
reduce the potential for accidents on the airport
surface  through increased pilot/controller
situational awareness.

Agency Outputs:

e Develop low-cost airport surface detection
equipment.

« Deveop secondary surveillance capabilities
for the airport surface.

e Develop a conflict-alerting and data fusion
platform.

Investigate alternative options such as visual aids
(lights and signs), education, training, and
advisory circulars.

Customer/Stakeholder Involvement: The Air
Traffic Requirements Office has been actively in-
volved in developing requirements to meet objec-
tives of reducing runway incursions. Additionally,
the FAA Administrator has made runway
incursion a priority within the Agency. Reducing
runway incursions is second on the Nationa
Transportation Safety Board's (NTSB) “Most
Wanted List” of safety improvements.

Accomplishments. The following R&D projects
were accomplished in FY 2000:

e« Completed initial multilateration/ADS-B,
data fusion, and L OOP technology evaluation
at Dallas, TX.

e Completed Phase Il testing of LOOP technol-
ogy system at Long Beach, CA.

e Completed informal evaluation of Airport

Surface Detection Equipment Model X
(ASDE-X) radars at Milwaukee, WI.

R& D Partnerships:

e Memorandum of Agreement (MOA) with
NASA for Low-Visibility Landing and Sur-

face Operations (LVLASO) demonstration in
Dallas-Ft. Worth.

e Sensis (Vehicle Automatic Dependent Sur-
veillance-Broadcast [ADS-B] and Aircraft
Target Identification System [ATIDS]).

e CACI (safety algorithms).

e General working agreement with Volpe Na-
tional  Transportation Systems Center
(VNTSC).

e Contract with Aircraft Owners and Pilots As-
sociation (AOPA) Air Safety Foundation.

*  Memorandum of Agreement with National

Air  Traffic  Controllers  Association
(NATCA).
Runway incursion reduction technologies—

including low-cost radar, secondary surveillance
systems, conflict alerting systems, and other
aternatives with various contractors—are
currently being researched. After system
evaluation is completed, specifications will be
developed for soliciting competitive bids for
production of successfully demonstrated systems.
Periodic briefings will aso be conducted during
the Research, Engineering and Development
(R,E&D) phase to inform industry of FAA's
requirements for runway incursion reduction
solutions.

The FAA recently awarded a contract to produce
and install an ASDE-X system at 25 airports. The
system will include a radar, multilateration
system, and surveillance server.

MAJOR ACTIVITIESAND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

e Continue evaluation of data fusion technol-
ogy and surface technology risk reduction ac-
tivities at Dallas-Ft. Worth, TX.

* Conduct LOOP technology operational as-
sessment (Phase 111) at Long Beach, Califor-
nia.

« Develop final test requirements document and
select test site for evaluation of runway status
lights.

e Initiate Broad Agency Announcement
(BAA), awarding 10 to 15 contracts to ven-



dors, alowing them to demonstrate new and
emerging surface technologies.

Deveop surface technology roadmap.

Initiate demonstrations resulting from BAA
and draft reports relating feasibility of appli-
cations to the surface technology roadmap.

Continue testing other technology prototypes
including low-cost radar, conflict alerting sys-
tems, and other potential runway incursion re-
duction alternatives.

Begin Runway Safety Blue Print Initiatives.

Evaluate airport surface marking and painting
technologies.

Evaluate Advanced Taxiway Guidance Sys
tem (ATGS) and Radio Frequency Identifica-
tion (RFID) system.

Improve operational procedures and educa
tional awareness.

Identify solutions to improve runway safety
on airport surfaces.

Conduct data collection and analysis.

KEY FY 2002 PRODUCTSAND MILE-
STONES:

BAA technology demonstrations.
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Runway status lights technology demonstra-
tion.

Runway Safety Blue Print initiatives, includ-
ing controller training, simulator/markings,
education and awareness program, technol-
ogy continuations, human factors studies, and
industry conferences.

FY 2002 PROGRAM REQUEST:
In FY 2002, funding will provide for:

Continuing BAA demonstration and evalua-
tion efforts in preparation for sponsor deci-
sions.

Conduct of arunway status lights technology
demonstration and related analysis of results
and findings.

Information sharing with air traffic control-
lers, pilots, and vehicle operators.

Continuation of ATGS/RFID system demon-
stration and evaluation activities.

Simulation tools for training, modeling and
measuring improvements/impacts of technol-
ogy on runway safety.

Conduct of education, training, and aware-
Ness programs.



2001 FAA NATIONAL AVIATION RESEARCH PLAN

APPROPRIATION SUMMARY

Amount ($000)
Appropriated (FY 1982-2000) $5,168
FY 2001 Enacted 11,500
FY 2002 Request 6,533
Out-Year Planning Levels (FY 2003-2006) 23,400
Total $46,601
FY 1998 FY 1999 FY 2000 FY 2001 FY 2002
Budget Authority ($000) Enacted| Enacted] Enacted] Enacted] Request
Contracts:

Runway Incursion Reduction 0 *2,269 2,000 11,500 6,533
Personnel Costs 0 899 0 0 0
Other In-house Costs 0 0 0 0 0

Total 0 3,168 2,000 11,500 6,533
OMB Circular A-11, FY 1998 FY 1999 FY 2000 FY 2001 FY 2002
Conduct of Research and Development ($000) Enacted| Enacted| Enacted| Enacted] Request
Basic 0 0 0 0 0
Applied 0 0 0 0 0
Development (includes prototypes) 0 3,168 2,000 11,500 6,533

Total 0 3,168 2,000 11,500 6,533

*In FY 1999 $900K of contract funds were allocated to Free Flight Phase 1 Atlanta GA
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Runway Incursion Reduction ;Y 2°°2t Program Schedule
. eques
Product and Activities ($000) | FY 2001 [ FY 2002 | FY 2003 | FY 2004 | FY 2005 | FY2006
021-250 Runway Incursion Reduction
Runway Incursion Plan $3,700
Phased Array Radar (Milwaukee) L 2 O o o
Data Fusion/ATIDS/ADS-B/Loops (DFW) L 2 o Lo <o Lo Lo
Loop Technology (Long Beach) L 2 O
FAAINASA Evaluation (DFW) ¢
Systems Selection for Full-Scale Validation Testing 3 Lo
Continuous Research on Additional Technologies ® o] o O o O
Multi Lateration-Demo $833 <o Lo
Runway Incursion Non-Technical Solutions $2,000
Develop Procedures * <o 20 <o Lo <o
Develop Educational Process ® o <o o <o <o
Develop Training Guidelines * o o o <o o
Total Budget Authority $6,533 | $11,500| $6,533 | $5,700 | $5,700 | $5,700 | $6,300

Notes:

- Out year numbers are for planning purposes only. Actual funding needs will be determined through the annual budget process.
- In the Facilities and Equipment appropriations, personnel and other costs are budgeted in Activity 5, not the program budget line item.
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F& E 1F01 System Capacity, Planning and | mprovements

GOALS:

Intended  Outcomes: System  Capacity
Improvement (SCI) research directly supports
three of the FAA's strategic gods. 1) Safety -
reducing fatal accident rates in support of Safer
Skies goal; 2) Efficiency - reducing system
delays, operational criteria development time, and
significantly reducing implementation risks for
NAS Architecture 4.0; and 3) Global Leadership -
providing global leadership in capacity and
aviation simulation research.

The FAA intends to develop an overall strategy to
enhance capacity. This includes both termina
and en route airport and airspace assessment of
procedures and capacity-related technologies, and
problem solving methodologies addressing such
issues as the identification and development of
solutions to the planned introduction of New
Large Aircraft (NLA) and Smart Aircraft
Transportation System (SATS) in the Nationa
Airspace System (NAS). It aso includes
developing an ATS performance measurement

system to measure FAA progress against
customer  expectations and relate that
performance to relevant costs. This strategy
coordinates across budgetary lines allowing

programs and projects to improve investment
decision making and to achieve optimal strategic
and operational resullts.

Initiatives are implemented in aviation system
capacity planning to increase the number of
aircraft operations per hour, reduce both en route
and terminal airspace delays, reduce controller
workload, and increase savings. As a result, the
FAA, and the overall aviation community, will
experience lower maintenance/operating costs.
This program: (1) complies with the
congressiona  mandate to produce airport
improvement plans; (2) responds to the aviation
industry’s high-priority initiatives for increased
capacity; (3) responds to the Presidentia
Commission on Improved Airline
Competitiveness recommendations; and (4)
complies with the Government Performance and
Results Act (GPRA) of 1993 and Executive Order
on infrastructure investment requirements.
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Agency Outputs. This program will, for the first
time, integrate the performing elements of the
FAA necessary to gain near term safety and
capacity benefits. SCI provides an ongoing
problem solving research capability. This need
for a highly adaptive, rapid response capability is
expected to exist untii NAS Modernization is
complete.

SCI establishes a dedicated set of resources, set
aside specifically to respond to identified
problems, agreed by the performing, regulatory
and consuming interests to share some or all of
the following characteristics:

e Maintains or enhances aviation safety.

« Offers the potential for immediate or near-
term solutions.

» Offers significant relief at locations of trans-
portational significance.

- Employs creative applications of existing or
near-term technol ogy.

» Requires"corporate" solutions.

e Either will not interfere with or may be super-
ceded by national solutions when they be-
come available.

To comply with GPRA, ATS has developed four
areas of capacity-related outcomes. flexibility,
predictability, access, and delay. These outcomes
provide guidance and a framework to enable any
ATS investment program to successfully increase
the value of services and, in paralel, reduce the
cost of these services to the public. The capacity
program strictly adheres to the guidelines of the
following four areas:

Flexibility:

The FAA estimates that each year operators
experience a minimum of $558 million in
inefficiencies in the termina and en route
airspace. The capacity program provides models
and simulations that assess present shortfalls
within the subject airspace. These models and
simulations determine the delay, travel time,
sector loading, and operating cost effects of all
suggested redesign alternatives. Results include:

e The redesign of Las Vegas termina and en
route arrival procedures.



e New departure routes from Los Angeles In-
ternationa Airport.

» Airspace suggested changes to Phoenix de-
parture procedures.

 New dua arrival procedures into San Fran-
Cisco.

e Annua savingsto the aviation industry at air-
ports and en route facilities estimated at a
minimum of $450 million annually.

Predictability:

Because it can impose capacity restrictions at
major airports, weather is the most dominant
influence on air transportation. Although many
airports are equipped with multiple runways
(many converging), their resources become
extremely restricted due to associated weather
minima. The capacity program establishes criteria
to develop and improve simultaneous converging
instrument approaches and has achieved the
following results:

« Reductions in the approach minima, ensuring
an average capacity gain of 30 arrivals per
hour.

e Fundamental increases in the predictability of
the system.

e Use (anticipated) of the Global Positioning
System (GPS).

e Combined savings (estimated) to the air carri-
ers of $40 million annually.

Access:

In the capacity program, the outcomes of
predictability (the ability to land at a particular
airport) and having access to that airport, are
often considered the same thing. Work required to
accomplish these outcomes, however, is different.
Predictability establishes approaches to increase
capacity under certain weather conditions. Access
models simulate new technologies and procedures
to ensure that these technologies are compatible
for the airport in question. Examples include:

e Precision Runway Monitor—for closely
spaced parallel runways with center lines sep-

arated by 3,000 feet (reduced from
4,300 feet).

e Reduced separation of 2.5 nmi on final ap-
proach (reduced from 3.0 nmi).
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e Dependent staggered approaches to closely
spaced parallel runways using 1.5 nmi diago-
nal separation.

« Offset Approach Course guidance for simul-
taneous operations at San Francisco, Newark,
St. Louis, Cleveland, Seattle and other candi-
date airports.

e Converging approach standards at Chicago
O’'Hare, Dulles, and Dallas-Ft. Worth Interna-
tional Airports.

Delay:

The major capacity program emphasis is to
minimize the impact of airport and airspace delay
on the overall NAS. One primary program focus
is responding to near-term, airport-driven
capacity issues. By 2008, 21 of the top 29 large
hub airports are projected to exceed an average of
five minutes of delay per operation. Thisis cause
for concern within the aviation industry. Delay
reduction initiatives undertaken to date include:

e The capacity program has completed more
than 50 airport enhancement projects.

e The program supports development of an
overall capacity strategy that considers airport
and technology conduct, measurement, and
assessment; and electronic tools develop-
ment and application to aid in forming that

strategy.

e Airfield improvements such as new runways
and runway extensions, improved approach
procedures, and new facilities and equipment
such as the Precision Runway Monitor are be-
ing investigated.

e The improvements producing the greatest ca-
pacity increases, estimated delay reductions,
and delay cost savings, are described and rec-
ommended for implementation in the final
design plans.

e The top recommendations at any one airport

are estimated to save the aviation industry
$75-$100 million annually.

e Since 1995, based on recommendations, 20
new runways have been constructed at major
airports.

» Efforts are underway to accommodate New
Large Aircraft into the operational environ-
ment.

2-11
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The FAA’s airport and airspace design programs
have the dual objectives of addressing tactica
improvements, in response to industry
requirement shifts, and facilitating large-scale
investment analysis and optimization planning.
Securing active cooperation at the local (regional)
level, and the high degree of coordination needed
among affected facilities and user groups, pose
process problems.

Various solutions to these problems have been
proposed and simulated. The results have then
been compared to make intelligent investment
decisions. A detailed example follows:

Problem: On the Dallas-Ft. Worth Metroplex
project, which involved substantial Airports
Improvement Program (AIP), F&E, and
operational investment, the effects on the system
of several airspace structures, including a “do
nothing” scenario, were compared.

Solution:  Given the industry’s plan to expand
operations a Dallas-Ft. Worth, the FAA
concluded it was best to expand the airport. This
meant designing new airspace supported by
upgraded navigation and communications
capabilities along with entirely new arrival and
departure procedures.

Result: This approach enabled the community to
construct a new runway and ground
infrastructure. It also enabled the industry to
schedule growth and capital investment.

Comment: This plan instilled confidence that
there would be a return on investment since the
revised system could support anticipated demand.
The industry and loca community, therefore,
could commit this expanded service to the public.
The cumulative 20-year (1997-2016) estimated
aircraft operating cost savings based on the
Dallas-Ft. Worth Metroplex, East Runway, and
New West Runway in 2003 is $13 Billion.

Customer/Stakeholder Involvement: Although
the FAA directs the entire capacity program,
customers and stakeholders play activerolesin its
success. Airport authorities from all concerned
airports, air carrier representatives, aviation
interest groups, and FAA regional and loca air
traffic control personnel are an integral part of
every airspace and airport capacity task force/
project.
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The System Capacity Improvement Program will
be established within the Office of System
Capacity and will be responsible for the
establishment of a  government/industry
communication mechanism that will ensure an
effective dialogue on the subject of NAS
infrastructure improvement. This outreach
system may be in the form of a formal advisory
committee, a series of informal seminars, or
individual meetings with relevant industry
elements. Specific responsibilities of the System
Capacity Improvement program office are;

* Serves as a single focal point for industry
driven capacity enhancement projects (one
stop shopping).

* Generates, coordinates and maintains work
plans for capacity enhancement projects at
least two years into the future.

* Reports on resource requirements, alocations
and shortfalls to both FAA management and
itsindustry outreach mechanism.

e Reports project status to both FAA's senior
management and industry representatives.

The capacity program annualy publishes the
Aviation Capacity Enhancement Plan to keep the
aviation world informed of progress and
advancements in the capacity arena. Members of
the international aviation community regularly
request this document. Requestors in this country
include Congress; scholars and students, who use
it for their aviation studies; and aviation groups,
who use it to develop congressional budget
justifications.

As previously stated in “Goals,” the overall
capacity program paralels the congressional
mandates concerning airport improvement plans
and agency performance and results.

Accomplishments:  Airport and airspace
recommendations and redesign studies have
produced a conservatively estimated $1.2 billion
in savings to the aviation industry. An accurate
estimate is difficult because the improvements,
either combined or treated individualy, are a
direct cause of the constant increase in traffic.
The program has recently accomplished the
following:

« Prototyped and tested initial system perfor-
mance measures.



Completed more than 50 mgjor airport stud-
ies—some of which have been updated due to
growth. Estimated annual savings $75-$100
million per airport.

Completed four major terminal/en route air-
space redesigns: (1) Las Vegas approach pro-
cedures; (2) Los Angeles terminal procedure
and ZLA Sectors; (3) Phoenix departure pro-
cedures; and (4) Dual arrival procedures into
San Francisco.

Completed aircraft ground movement analy-
sisstudies at Las Vegas and Salt Lake City In-
ternationa Airports.

Completed Pales Verdes airspace environ-
mental initiative.

The program’s achievements reach beyond
U.S. airspace. Inquiries about our modeling
and design methods and requests for assis-
tance have been received from countries in
Asiaand Europe (e.g., Frankfurt am Main In-
ternational Airport, Germany, and the new
Kimpo International Airport in Seoul, South
Korea).

R& D Partnerships:

In accordance with the annex of the memo-
randum of understanding between the FAA
and EUROCONTROL, the capacity program
has established a joint airspace technologies
and initiatives group to modernize interna-
tiona aviation. The intended outcome is to
meet compatibility requirements between the
United States and the rest of the aviation
world in such areas as Free Flight, GPS, the
Flight Management System, the Precision
Runway Monitor, and other emerging tech-
nologies.

The FAA will partner with major air carriers
and business aviation aircraft in developing
financial management systems approaches.

The FAA will partner with NASA to further
develop and demonstrate the Small Aircraft
Transportation System (SATS), and continu-
ance of wake turbulance efforts.

The FAA will partner with NASA in using
performance measures developed by the ca
pacity program for ATS in compliance with
the Congressional mandate for GPRA. The
FAA will participate in joint computer simu-
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lation modeling for TRACON systems in-
cluding the Center Tracon Automation Sys-
tem (CTAS) and the Standard Terminal Auto-
mation Replacement System (STARS).

NASA Short Haul Civil Tiltrotor simulation
of proposed Simultaneous Non-Interfering
(SNI) Approach procedure.

The FAA will partner with aircraft manufac-
turers Boeing and Airbus, avionics manufac-
turers, Municipal Airport Authorities, Air-
ports Council International — North America,
Air Transport Association, and the Airlines
Pilots Association for proposed New Large
Aircraft (NLA).

Wide Area Augmentation System/Local Area
Augmentation System (WAAS/LAAS) for
Minimum Vectoring Altitude (MVVA) and Au-
tomatic Dependent Surveillance — Broadcast
(ADS-B) for closely spaced parallel runway
analysis for Airports Council International —
North America (ACI-NA).

MAJOR ACTIVITIESAND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

Conducted Continuous research to develop,
refine, and/or enhance high-level outcome
performance metrics that were then integrated
into processes supporting GPRA require-
ments and investment decision making.

Initiated Offset Approach Course guidance
for simultaneous operations at San Francisco.

Developed new Instrument Flight Rules
(IFR) approach and departure concepts for
improving the safety and efficiency of opera-
tions at capacity constrained airports.
Identified the impact and developed proposed
solutions to the planned introduction of New
Large Aircraft in the NAS.

Initiated converging approach standards at
Chicago O’ Hare International Airport.

Initiated Airport Design Studies at John F.
Kennedy, La Guardia, and Portland airports.

Completed ground analysis at Phoenix Sky
Harbor International Airport.

Initiated efforts to accommodate New Large
Aircraft into the operational environment.

Completed Newark and Tampa Airport De-
sign Studies.
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Participated in airport design study at Dulles
International Airport and Baltimore-Washing-
ton Internationa Airport.

Developed procedural alternatives for in-
creased capacity in Anchorage area.

Completed experiment on civil tilt rotor oper-
ationsinto Newark.

Explored 250 knot departure route restriction
at Houston.

Initiated and completed the Aviation Capacity
Enhancement (ACE) Plan.

Initiated NAS integration studies at 11 major
airports.

Completed airport capacity improvement
demonstrations at Houston and Memphis air-
ports.

Conducted demonstration of Aviation System
Capacity Improvement (ASCI) program at
Houston and Memphis airports.

Completed Anchorage Airport Design study.

Completed Phoenix Airport Ground move-
ment analysis.

Initiate Seattle Airport Ground movement
anaysis.

Completed NAS integration study of regiona
jetsat LaGuardia and Dallas Ft. Worth.

Completed NA S integration studies at six ma-
jor airports.

Completed capacity analysis for Runway 14/
32 at Boston International Airport.

Initiate Airport Design studies at Portland,
Pittsburgh, and Boston.

Continued solution development for introduc-
tion of New Large Aircraft (NLA) into the
NAS.

Completed analysis of the obstacle free zone
— flight deck model for accommodation of
NLA into the National Airspace System
(NAS).

Conducted wake turbulence separation stan-
dards reduction research at San Francisco and
Boston.

Participated in the development of Simulta-
neous Offset Instrument Approach (SOIA)
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procedures at San Francisco, Newark and St.
Louis.

Facilitated the development of Along Track
Separation (ATS) procedures for operations at
. Louis and Minneapolis St. Paul.

Supported development of domestic and in-
ternational Required Navigation Perfor-
mance (RNP) operational standards and pro-
cedures.

Supported the development of enhanced de-
parture and arrival procedures at Chicago
O’'Hare and Midway airports.

Supported the development of triple approach
procedures to new runways at Atlanta and
Detroit.

Completed the installation of NAS perfor-
mance measurement analysis equipment at
ATC System Command Center and Air Traf-
fic Western Pacific Region and begin analy-
Sis.

Expanded facility level metrics analysis capa-
bility to Air Traffic Southwest Region.

Identified facilities level metrics program re-
quirements for Airway Fecilities.

Developed En Route Balance Scorecard and
conduct cost performance benchmarking and
causal analysis.

Completed 2000 Aviation Capacity Enhance-
ment (ACE) plan.

KEY FY 2002 PRODUCTSAND MILE-
STONES:

Continue to develop new IFR approach and
departure concepts and support ATP efforts
for proceduresdevelopment.

Transition offset approach course for simulta-
neous operationsn technologies at St. Louis
and Newark.

Continue to develop proposed solutions to in-
tegrate New Large Aircraft into the NAS.

Complete airport design study at JFK, termi-
na area airspace study at Anchorage, and
ground analysis at Phoenix Sky Harbor Inter-
national Airport.

Continue analysis of new and/or additional
performance measures for the national air-
space system.



Conduct demonstration of the ASCI program
at Atlanta, Philadelphia, Cleveland and De-
troit airports.

Support the development of parallel runway
wake turbulence separation standards.

Support fast and real time simulation of SOIA
for site specific airports.

Complete SOIA procedure development at
San Francisco airport.

Continue development of SOIA procedures at
Newark, St. Louis, and initiate programs to
support the development of procedures for
operations at Cleveland and Boston airports.

Finalize the Along Track Separation (ATS)
recommendations for implementation at St.
Louis, Minneapolis St. Paul and initiate pro-
grams to support the development of proce-
dures for operations at Newark, Atlanta and
Los Angeles airports.

Support Multi-Lateration Procedures Devel-
opment (MLPD) for operations at Memphis.

Support the completion of converging ap-
proach standards (CASTWG) and departure
procedures at Dallas-Fort Worth and Dulles
Airports.

Support efforts to analyze wake turbulence
spacing at Seattle Airport.

Complete the installation and devel opment of
NAS performance measurement analysis ca-
pability for Air Traffic's Western Pacific and
Southwest Regions.

Initiate NAS performance measurement anal-
ysis capability at Air Traffic Northwest
Mountain and Central Regions.

Initiate Airway Facilities NAS Performance
measurement analysis capability and metrics
development.

Develop ATS Balance Scorecard for Flight
Service and Terminal SDPs.

Continue ATS Cost and Performance bench-
marking and causal analysis.

Continue analysis of new and/or additiona
performance measures for ATS.

Initiate and complete aNAS integration study
of new NAS technology.

Complete Airport Design Studies at Portland,
Pittsburgh and Boston airports.
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e Initiate Airport Design Studies at Cincinnati,
Memphis, and Los Angeles airports.

e Complete Aircraft Ground Movement Analy-
sis at Seattle Airport.

e Initiate Charlotte New Runway Ground
Movement Analysis and multi-lateration ex-
periments.

e Complete 2001 Aviation Capacity Enhance-
ment (ACE) Plan.

« Initiate capacity impact analysis of equipment
location prioritiesin the NAS architecture.

* Initiate capacity impact analysis of selected
NAS architecture capabilities.

e Initiate and complete study of Airport design

for accommodation of New Large Aircraft
(NLA) into the NAS by FY 2006.

* ldentify the impact and develop solutions to
NASA’'s Small Aircraft Transportation Sys-
tem (SATS) Demonstration Program planned
for FY 2003 implementation.

e ldentify constraints on the SATS proposa
caused by existing ATC procedures and sup-
port the development of solutions.

e Support simulations (testing) of SATS proce-
dures for safety and system efficiency im-
pacts.

e Coordinate procedures for SATS with rele-
vant facilities.

e Vdidate performance of NASA's SATS air-
frame/avionics package with testing to ensure
adequate back-up procedure capabilities.

* Monitor efforts at enhancing ceiling and visi-
bility forecasting for LAX.

e Participate in and support concept validation
and application of ATC/ATM decision sup-
port tools to enhance arrival and departure
management.

* Integrate ATC/AF Human Factors into capac-
ity enhancements

« Initiate capacity analysis and safety assess-
ment of domestic RV SM.

FY 2002 PROGRAM REQUEST:

In FY 2002, the program will continueto focus on
capacity enhancement at all major airports as well
as on terminal and en route airspace. Primary
focus areas are: (1) airports where construction of
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suggested improvements can be completed within
two to three years, and (2) air traffic radar
facilities where airspace redesign reduces
controller workload and provides the aviation

In addition, the program will continue to fine tune
air traffic system performance measures. These
efforts will concentrate on reducing the cost of
service delivery by targeting and coordinating

industry with additional flexibility and investments across appropriations.
predictability during flight.
APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2000) $3,055
FY 2001 Enacted 5,300
FY 2002 Request 5,300
Out-Year Planning Levels (FY 2003-2006) 26,300
Total $39,955
FY 1998 FY 1999 FY2000] FY 2001 FY 2002
Budget Authority ($000) Enacted| Enacted| Enacted] Enactedl Request
Contracts:

System Capacity, Planning and Improvements 0 228 1,200 5,300 5,300
Personnel Costs 0 1,627 0 0 0
Other In-house Costs 0 0 0 0 0

Total 0 1,855 1,200 5,300 5,300
OMB Circular A-11, FY 1998 FY 1999 FY 2000 FY 2001 FY 2002
Conduct of Research and Development ($000) Enacted| Enacted| Enacted] Enactedl Request
Basic 0 0 0 0 0
Applied 0 0 0 0 0
Development (includes prototypes) 0 1,855 1,200 5,300 5,300

Total 0 1,855 1,200 5,300 5,300

Note: FY 1999 funding for this budget line item included the allocation for Separation Standards.
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System Capacity, Planning and FY 2002 Program Schedule

Request
Improvements (000) | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 | FY2006

Capacity Improvement Initiatives $1,500
Demonstration Projects
Houston/Memphis 3

Atlanta, Philadelphia, Cleveland, Detroit
Architecture Deployment Support
Conduct Analysis of System Impact of Potential New Separation Criteria

Along Track Separation (ATS) St. Louis Lambert, Minneapolis-St. Paul, 'S
Newark, Los Angeles, Atlanta

Lolod

$900

Simultaneous Offset Instrument Approach (SOIA)
San Francisco, St. Louis Lambert, Newark, Boston, Cleveland
Develop Required Navigational Performance (RNP) Operational
Standards and Procedures for Air Carrier Aircraft
NAS Performance Measurement $1,500

Installed NAS Performance Measurement Equipment at ATCSCC
and Air Traffic AWP region

Air Traffic and Airways Facilities metrics Development and
Analysis

Develop ATS Balance Scorecard for SDP’s

Conduct ATS Cost & Performance Benchmarking and Causal
Analysis

L 2R~
Lo

Expand facility level metrics equipment analysis to AAT Regions

L 2R K R 2
O OO 9

Regional NAS Performance Measurement Implementation

0

Airport Development $600

NAS Integration — Regional Jets/Additional New Runways/Major Airports
Boston Procedures Tactical Analysis for Runway 1432

Ground Movement Analysis at Phoenix, Seattle, Charlotte, Portland
Airport Design Study at Anchorage, Portland, Pittsburgh, Boston
NAS Integration — New NAS Technology

Kansas City Parallel Runways Tactical Analysis
Airport Analysis and Development Studies

* 6000
Lo
Lol

NAS Architecture/ACE Plan Integration $800

Aviation Capacity Enhancement (ACE) Plan Development L g
Equipment Location Priority Analysis
Capacity Impact Analysis of NAS Architecture Capabilities

<
Lo
<
<
<

Total Budget Authority $5,300 | $5,300 | $5,300 | $5,600 | $5,900 | $7,100 | $7,700

Notes:

- Out year numbers are for planning purposes only. Actual funding needs will be determined through the annual budget process.
- In the Facilities and Equipment appropriations, personnel and other costs are budgeted in Activity 5, not the program budget line item.
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F& E 1F01 General Aviation and Vertical Flight Technology Program

GOALS:

Intended Outcomes. The General Aviation and
Vertical Flight (GA & VF) Technology Program
supports GA demands for Communications,
Navigation And Surveillance (CNS) technologies
through applied research and development.
These technologies support cost-effective air
traffic services, improve safety, and expand NAS
capacity and efficiency — especially where CNS
services are not currently available to GA users.
GA & VF program products are integral to NAS
modernization.

The GA & VF Technology Program supports
research and development across the full
spectrum of GA operations. The program’s
research areas align with the most critica
components for GA participation in the NAS
terminal operations: enroute communications and
navigation, landing facilities, armen and
controller training, and low-cost avionics.

Vertical flight Terminal Instrument Procedures
(TERPS) efforts support the terminal and enroute
flight environment. Low-altitude CNS research
provides critical data and evaluations for future
low-altitude enroute infrastructure to support Free
Flight. TERPS capabilities facilitate
implementation and use of advanced technology
in the cockpit and controllers’ workstations for
GA needs. These efforts are interrelated and
support mutual requirements without duplication
or added costs.

Agency Outputs: The GA & VF Technology
Program helps generate design criteria, publish
Advisory Circulars (AC) and training documents,
and provide for collaborative technology
integration with the current and future NAS. This
program area also provides technica and
management expertise to establish highly
successful partnerships.

The project creates the following types of
products and engages in the following activities
related to rotorcraft Instrument Flight Rules (IFR)
procedures and infrastructure:

Terminal Airspace

Criteria and design parameters for instrument
approaches to hospital, corporate, and business
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district heliports.  This development effort
supports TERPS criteria, aircraft and avionics
certification standards, IFR, Emergency Medical
Service (EMS) procedures and training guidance,
as wel as Minimum Aviation System
Performance Standards (MASPS), Minimum
Operational Performance Standards (MOPS), and
Technical Standard Orders (TSO).

Rotorcraft Air Routes

Procedures and test systems designed in an
operational environment to work with Global
Positioning System (GPS) navigation,
surveillance and terrain avoidance technology
developed by other projects. Resulting
experience and information helps to integrated
newer, safer, and more efficient rotorcraft
routings into the NAS including the Gulf of
Mexico, and can be useful to other GA systems
operating at low altitudes.

Avionics and Cockpit Technology

Avionics, equipment, procedures, and related
testing to enable the safe, efficient integration of
GA aircraft into the NAS. These efforts have
become particularly important with  the
introduction of GPS navigation/landing and
surveillance systems, Free Flight, and other
advanced concepts.

Low Altitude CNS Infrastructure

Route system guidelines, cockpit display
guidelines, noise abatement procedures, and
terminal and enroute system integration plans for
low altitude CNS operations.

Customer/Sakeholder Involvement: The GA
program directly supports goals and programs
delineated in Challenge 2000, the Aviation Safety
Plan, the RTCA Free Flight Action Plan, and
NAS architecture development. The program
emphasizes the VF community’s direct needs
related to helicopters and tiltrotors. Stakeholders
include:

» Helicopter Association International (HAI)
e American Helicopter Society (AHS)

« Nationad Busihess Aircraft Association
(NBAA)



Experimental Aircraft Association (EAA)

Aircraft Owners and Pilots Association
(AOPA)

General Aviation Manufacturers Association
(GAMA)

Small Aircraft Manufactures Association
(SAMA)

National Association of State Aviation Offi-
cials (NASAO)

Association of Aeronautical Medical Services

National Emergency Medical Services Pilots
Association

Airborne Law Enforcement Association

Accomplishments:

Completed evaluation of current technology
to support precision IFR approaches to heli-
ports and vertiports.

Deveoped Vertica Flight Satellite Naviga
tion (SATNAV) Road Map.

Deveoped an operations concept plan to pro-
vide enhanced weather data and Flight Infor-
mation Services to helicopter operations in
the Gulf of Mexico as part of the next genera-
tion CNS technology.

Developed a dstrategic plan and operations
concept for vertical flight operations using
advanced technology.

R& D Partnerships. Historically, the GA & VF
Technology Program has maintained a unique
R&D collaboration with industry. Partnerships,
existing or planned for the near future, include:

Experimental Aircraft Association in ad-
vanced technology avionics — for single pilot
GA aircraft.

Helicopter manufacturers and user organiza-
tions — to focus development of IFR proce-
dures (including approaches) as well as sys-
tems and equipment to meet user identified
and validated operational needs.

MAJOR ACTIVITIESAND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

Developed criteria for the publication of
mountain pass waypoints on Vertical Flight
Rules charts.
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Supported the development of procedures and
standards to enable Simultaneous Non-Inter-
fering (SNI) operations between fixed-wing
and vertical flight aircraft.

Conducted flight tests and data analysisto in-
vestigate the potential improvement in effi-
ciency for time-critical VF operations, such
as law enforcement and emergency medical
service.

Evaluated helicopter performance through
flight tests and data analysis to define aircraft
and avionics requirements for steep angle ap-
proaches (greater than three degrees) to a he-
liport/vertiport.

Identify lighting requirements to support heli-
copter Instrument Landing System (ILS) in-
strument approaches to 100-foot height-
above-touchdown decision altitudes.

KEY FY 2002 PRODUCTSAND MILE-
STONES:

Enhance fixed wing/rotorcraft vertical flight
rule procedure technology application stan-
dard by continuing research that supports use
of advanced avionics (including GPS naviga-
tion, dependent surveillance, and cockpit dis-
play of traffic and weather information).

Establish lighting requirements for heliports
and vertiports to support instrument landing
system and capabilities for vertical flight air-
craft.

Initiate efforts to use non-radar surveillance
system in the Gulf of Mexico for FAR 135.79
Flight Locating Requirements.

Initiate research to support steep angle IFR
approaches and missed approach guidance for
helicopters and tiltrotors.

Continue research leading to establishing im-
proved low speed GPS precision approach
TERPS criteria for vertical flight aircraft op-
erations.

Improve the distribution of weather informa-
tion in the Gulf of Mexico to pilots operating
helicopters at low altitudes.

Develop procedures and standards for vertical
flight simultaneous non-interfering VFR and
IFR operationsin terminal areas.
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FY 2002 PROGRAM REQUEST: non-interfering operations in the terminal area

In FY 2002, the program continues to focus on and precision approaches to heliports  and

the areas listed at the beginning of the GOALS Vertiports.
section above. Specific areas are simultaneous
APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2000) $3,402
FY 2001 Enacted 900
FY 2002 Request 1,000
Out-Year Planning Levels (FY 2003-2006) 5,600
Total $10,902

FY 1998 FY 1999 FY2000] FY 2001 FY 2002

Budget Authority ($000) Enacted| Enactedl Enacted] Enactedl Request
Contracts:
General Aviation and Vertical Flight Technology Prog 0 1,462 500 900 1,000
Personnel Costs 0 1,440 0 0 0
Other In-house Costs 0 0 0 0 0
Total 0 2,902 500 900 1,000
OMB Circular A-11, FY 1998 FY 1999 FY2000] FY 2001 FY 2002
Conduct of Research and Development ($000) Enacted| Enacted| Enacted] Enacted] Request
Basic 0 0 0 0 0
Applied 0 0 0 0 0
Development (includes prototypes) 0 2,902 500 900 1,000
Total 0 2,902 500 900 1,000
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General Aviation and Vertical Flight
Technology Program
Product and Activities

FY 2002
Request
($000)

Program Schedule

FY 2001

FY 2002

FY 2003

FY 2004

FY 2005

FY2006

General Aviation

Developed Criteria for the Publication of Mountain Pass Waypoints on
VFR Charts

Enhance Fixed Wing/Rotorcraft VFR Procedures Technology
Applications Standards by Continuing Research Supporting Use of
Advanced Avionics

Vertical Flight

Evaluate Helicopter Performance Through Flight Tests and Data
Analysis to Define Aircraft and Avionics Requirements for Steep
Angle Approacher (Greater Than 3 Degrees) to a Heliport/Vertiport

Conducte Flight Test and Data Analysis to Investigate the Potential
Improvement in Efficiency for Time-Critical Vertical Flight (VF)
Operations, Such as Law Enforcement and Emergency Medical
Service

Develope Procedures and Standards to Enable Simultaneous
Non-Interfering (SNI) Operations Between Fixed-Wing and Vertical
Flight Aircraft

Identified Lighting Requirements to Support Helicopter Instrument
Landing System (ILS) Instrument Approaches to 100’ Height Above
Touchdown Decision Altitudes

Initiate Efforts to Use Non-Radar Surveillance in the Gulf of Mexico for
FAR 135.79 flight Locating Requirements

Initiate Research to Support Steep Angle IFR Approaches and Missed
Approach Guidance for Helicopters and Tiltrotors

Improve the Distribution of Weather Information in the Gulf of Mexico to
Pilots Operating Helicopters at Low Altitudes

$200

$800

o

o

Total Budget Authority

$1,000

$900

$1,000

$1,200

$1,400

$1,500

$1,500

Notes:

- Out year numbers are for planning purposes only. Actual funding needs will be determined through the annual budget process.
- In the Facilities and Equipment appropriations, personnel and other costs are budgeted in Activity 5, not the program budget line item.
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Safe Flight 21

GOALS:

Intended Outcomes. Safe Flight 21 is a
government/industry initiative to demonstrate and
validate, in an operational environment, the
capabilities of advanced communications, naviga-
tion, surveillance, and air traffic procedures
designed to improve flight safety and to increase
capacity and efficiency. The program will be a
step in implementing capabilities that prove to be
beneficial. Specifically, Safe Flight 21:

e Addresses pilot and controller human factors
issues.

»  Develops and assesses hew operational proce-
dures and associated training.

»  Streamlines certification processes and proce-
dures.

« Deveops a cost-effective avionics and NAS
infrastructure.

« Defines a redlistic NAS transition path sup-
ported by the user community.

Agency Outputs: Safe Flight 21 is essential to
the risk mitigation and evolution of emerging
technologies into the NAS. The program will
address the risks and challenges of fielding
advanced communications, navigation, and
surveillance systems, such as Automatic
Dependent Surveillance — Broadcast (ADS-B),
Controlled Flight Into Terrain (CFIT) avoidance,
Flight Information Services -- Broadcast (FIS-B),
and the Traffic Information Service — Broadcast
(T1S-B).

These objectives will be achieved through the fol-
lowing:

e Evaluating the three ADS-B links (1090MHz,
Universal Access Transceiver (UAT), and
VHF Datalink (VDL) Mode 4).

e Conducting operational evaluations of the
following nine operational enhancements
identified by RTCA:

— FIS-B for Special Use Airspace (SUA) sta-
tus, weather, wind-shear, Notices To Air-
men (NOTAMS), and Pilot Reports
(PIREPsS).
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— Cost-effective Controlled Flight Into Ter-
rain (CFIT) avoidance through graphical
position display.

— Improved terminal operationsin low-visi-
bility conditions.

— Enhanced see-and-avoid.

— Enhanced enroute air-to-air operations.

— Improved surface surveillance and naviga-
tion for pilots.

— Enhanced airport surface surveillance for
controllers.

— ADS-B surveillance in non-radar airspace.

— Establishing ADS-B-based separation stan-
dards.

Customer/Stakeholder Involvement: The Safe
Flight 21 program resulted from inputs that the
FAA Administrator requested from the RTCA
Select Committee on Free Flight Implementation.
It is a jointly developed program strongly
endorsed by the RTCA Free Flight Steering
Committee. The Safe Flight 21 Steering
Committee is the focus for ongoing coordination
between stakeholders and the Safe Flight 21
program, and includes RTCA Select Committee
representatives from the FAA, the Aircraft
Owners and Pilots Association (AOPA), the
Airline Pilots Association (ALPA), the Air Traffic
Control Association (ATCA), the Cargo Airline
Association (CAA), the MITRE Corporation,
U.S. Airways, and the Alaska Capstone Program
Office.

Accomplishmentsin FY 2000:

* Published the operational evaluation (OpE-
val) final report from the first OpEval in
Wilmington, Ohio, conducted in FY 1999.

e Established an OpEva Coordinating Group
(OCG) to accomplish the detailed planning
for a second evauation (OpEval-2) in Louis-
ville, Kentucky to be conducted 1%t quarter,
FY 2001.

e Established or modified operational concepts
and procedures required to support the Safe
Flight 21 applicationsto be evaluated in OpE-
val-2, specificaly:

— Approach spacing



— Departure spacing

— Runway and final approach occupancy
awareness

— Airport surface situational awareness

Began preliminary analysis for NAS-wide
implementation of ADS-B.

Acquired and installed a “single stack” Com-
mon ARTS automation system at the Louis
ville Terminal Radar (TRACON) facility, to
be evaluated by air traffic controllers for the
airborne ADS-B applications.

Developed and installed two Safe Flight 21
color displays at the Louisville TRACON for
evaluation of ADS-B applications by control-
lers.

Acquired and installed ADS-B avionics and
displays with moving map capability in three
WJIHTC (FAA Technical Center) aircraft, to
be used in OpEval-2.

Coodinated avionics requirements with indus-
try avionics manufacturers.

Acquired and installed a multilateration/
ADS-B surface surveillance system at Mem-
phis, Tennessee in preparation for an FY 2001
OpEval focusing on surface management.

Conducted evaluation of ADS-B link charac-
teristics based on established criteria.

The following has been accomplished under
the Safe Flight 21 Capstone Program in
Alaska:

— Seventy-four aircraft have been equipped
with certified Capstone avionics.

— Three operational remote ADS-B ground
stations have been installed at Bethel, Cape
Romanzof, and Cape Newenham, Alaska.

— ADS-B surveillance capability has been es-
tablished at Anchorage Center.

—New, standal one GPS approaches have been
published for six remote village airports.

—Additional Automated Weather Observation
Systems (AWOS) with weather cameras
have been installed, with thefirst site opera-
tional at Mountain Village, Alaska.

— Over 100 pilots and associated personnel
have been trained on Capstone avionics
though the University of Alaska.
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R& D Partnerships: The Safe Flight 21 program
is based on the principle that government and in-
dustry will share in the development and
implementation of new communications,
navigation, and surveillance technologies as the
nation enters the Free Flight era.

The FAA will partner with the aviation industry in
supporting Safe Flight 21. This will allow the
FAA to build on ongoing industry initiatives. It
will aso allow industry and the FAA to fund
avionics and ground systems. Safe Flight 21 will
build on Alaska Capstone and Ohio River Valley
activities by:

e ldentifying and resolving ADS-B technology
issues.

» Developing ADS-B operational concepts.

e Focusing data collection activities during
OpEvals to answer as many operational and
avionics certification issues as practical.

»  Focusing on cockpit human factors issues.

e Exploring the use of TIS-B and FIS-B data
link messages to receive traffic, weather, and
other information in the cockpit.

e Deveoping, in conjunction with industry
partners, an integrated cockpit display of ter-
rain, traffic, and weather information.

»  Ensuring that organizations representing con-
trollers and commercial and general aviation
pilots are included in Safe Flight 21 planning
and in the evaluation of operational enhance-
ments and data link alternatives.

MAJOR ACTIVITIESAND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

The FAA anticipates accomplishing the following
activities in support of Safe Flight 21 in the Ohio
River Valley and Alaskain FY 2001:

e Completed preliminary analysis for NAS
wide implementation of ADS-B, begun in FY
2000.

e Conducted OpEval-2 at Louisville, Kentucky,
in 1t quarter FY 2001, to demonstrate appli-
cations and gather data on approach spacing,
departure spacing, runway and final approach
occupancy awareness, and airport surface sit-
uational awareness.
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e Conducted detailed data analysis and publish

OpEval-2 fina report.

e Optimized Memphis multilateration/ADS-B
system in preparation for OpEval-3 at Mem-

phis.

e Conducted OpEva-3 phase | a Memphis in
3rd quarter FY 2001, focusing on system inte-
gration of multilateration system and real-
time data collection using the Dynamic Run-

way Occupancy Measurement System.

e Continued air traffic procedure development

for terminal and enroute environment.

e« Deveoped TISB and FISB requirements

and specifications.

e Began ingtalation of a TISB and FISB

broadcast capability at Memphis.

e Updated the Operational Safety Assessments
(OSA) of SF-21 Enhancementsthat use ADS-
B, which will include an assessment of each
hazard identified in the existing OSA (each of
which will be evaluated in the context of the

Safe Flight 21 ADS-B applications).

e Conducted a Preliminary Hazard Assessment
(PHA) of ADS-B technology, which will in-
clude updating and modifying the existing
ADS-B Initial Hazard Analysis (IHA) to meet
the requirements for a PHA in accordance
with the NAS Modernization System Safety

Program Plan (SSMP).

e Conducted a Comparative Safety Assess
ment (CSA) to compare the NAS with ADS-

B and without ADS-B at a future state.

¢ Conducted a CSA of ADS-B as a Conflict

Detection and Resolution technol ogy.

e Completed technical assessment of candidate

ADS-B links.

e Certified the Anchorage Micro-En Route Au-
tomated Radar Tracking System (EARTS) for
radar-like services using ADS-B and begin

service provision.

e Completed ADS-B avionicsinstalation in re-

maining Capstone-participating aircraft.

e Demongrated incorporation of WAAS tech-
nology with Capstone avionics in southeast

Alaska.
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Evaluated FIS-B products and capabilities in
the cockpit.

Obtained globaly harmonized ADS-B link
decision.

Approached the Joint Resource Council
(JRC) for limited deployment of ADS-B ap-
plicationsin Alaska statewide.

KEY FY 2002 PRODUCTSAND MILE-
STONES:

Key FY 2002 products and milestones involve
activities related to the limited implementation of
ADS-B applications in the Ohio River Valley and
Alaska that prove beneficia in meeting the
intended outcomes of improving flight safety and
increasing capacity and efficiency.

Avionics and ground systems

Coordinate within FAA to initiate the integra-
tion of ADSB into the ARTS and STARS
baselines.

Complete initiated procurement activities to
acquire avionics for OpEval use with airport
surface moving maps and TIS-B and FIS-B
products.

Complete installation of a TIS-B and FIS-B
broadcast capability at Memphis.

Conduct end-to-end evaluations.

Engineering and operational evaluation

Conduct OpEval-3 Phase Il in Memphisin 1
quarter FY 2002, focusing on a cooperative,
interactive Surface Management System with
decision support toals.

Begin measuring system benefits at Memphis
against an established baseline.

Conduct OpEval-4 in Memphis in third quar-
ter FY 2002, focusing on terminal airspace
applications, TIS-B and FIS-B broadcast ser-
vices in the terminal airspace, and a full-up
demonstration of an integrated surface envi-
ronment to enhance safety and efficiency.

Start Investment Analysis for NAS-wide
ADS-B implementation.



FY 2002 PROGRAM REQUEST:
FY 2002 funding completes procurement of avi-
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provides for operational evaluation, procedures
development, certification tasks, and simulation

onics and ground systems necessary to conduct  2ctiVities.
operational evaluations. The funding also
APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2000) $32,000
FY 2001 Enacted 35,000
FY 2002 Request 24,000
Out-Year Planning Levels (FY 2003-2006) 109,400
Total $200,400
FY 1998 FY 1999 FY 2000 FY2001] FY 2002
Budget Authority ($000) Enacted Enacted| Enacted| Enacted] Request
Contracts:

Safe Flight 21 0 16,000 16,000 35,000 24,000
Personnel Costs 0 0 0 0 0
Other In-house Costs 0 0 0 0 0

Total 0 16,000 16,000 35,000 24,000
OMB Circular A-11, FY 1998 FY 1999 FY 2000 FY2001] FY 2002
Conduct of Research and Development ($000) Enacted Enacted| Enacted| Enacted] Request
Basic 0 0 0 0 0
Applied 0 0 0 0 0
Development (includes prototypes) 0 16,000 16,000 35,000 24,000

Total 0 16,000 16,000 35,000 24,000
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Safe Flight 21 (Capstone Initiative/Ohio Valley)

Product and Activities

FY 2002
Request
($000)

Program Schedule

FY 2001

FY 2002

FY 2003

FY 2004

FY 2005

FY2006

Safe Flight 21 (Capstone Initiative/Ohio Valley)
Operational Enhancements

Provide Weather and Other Information to the Cockpit

Provide Affordable Means to Reduce Controlled Flight Into
Terrain (CFIT)

Improve Capability for Approaches in Low Visibility Conditions

Enhance Capability to See and Avoid Adjacent Traffic

Enhance Capability to Delegate Aircraft Separation Authority to

the Pilot
Improve Capability of Pilots to Navigate Airport Taxiways

Enhance Capability for Controllers to Manage Aircraft and
Vehicular Traffic on Airport Surface

Provide Surveillance Coverage in Non-Radar Airspace
Provide Improved Separation Standards

Data Link Evaluation
Program Management and Support
Safety Assessment

$24,000

L X JBR X 4

L X X IK X 2R X 4

O 000 OO

Lo ed

O 00 OO0 OO

Lol od

o 00 O

<o

Total Budget Authority

$24,000

$35,000

$24,000

$26,400

$31,400

$29,100

$22,500

Notes:

- Out year numbers are for planning purposes only. Actual funding needs will be determined through the annual budget process.

- In the Facilities and Equipment appropriations, personnel and other costs are budgeted in Activity 5, not the program budget line item.
- The FY 1999 Facilities and Equipment appropriation allocated $11M for the Alaska Capstone project and $5 for the Ohio Valley project.

—In FY 2000 Safe Flight 21 was Funded in F&E Budget Activity 1.
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F& D 1F01 — Operations Concept Validation

GOALS:
Agency Outputs: The agency provides:

* A well-defined and well-understood “vali-
dated” operational concept based on system
modeling and simulation.

e Vadlidated, integrated, configuration managed
requirements for the subsystems of the new
target system to provide a coherent, compre-
hensive framework to guide associated re-
search and development activities (e.g., spe-
cific requirements for Automatic Dependent
Surveillance Broadcast (ADS-B) capabili-
ties, Surface Management capabilities, Ad-
vanced Concept Probe).

e Top-level designs for the major new Air Traf-
fic Management (ATM) capabilities and sub-
systems associated with the operational con-
cept (e.g., the ground-based and airborne in-
formation infrastructures required for mod-
ernization and the design of a capability to
dynamically tailor an air traffic controller’s
airspace responsibility to more efficiently ac-
commodate traffic demand).

» A system-level safety assessment of the oper-
ational concept and associated new capabili-
ties.

e A risk-mitigation plan to guide development
activities for new capabilities.

e A human factors validation plan that provides
a comprehensive roadmap of activities to en-
sure that new functionality will be operation-
ally acceptableto flight crews and controllers.

Customer/Stakeholder Involvement: The
RTCA Select Committee for Free Flight
I mplementation cooperates in operational concept
development and validation. The FAA has
conducted a detailed survey of the mgor
stakeholders to obtain their ranking of future
concept sub-elements to support modernization.
This level of stakeholder participation, essential
for vaidating the concept for a modern NAS
based on a shared, integrated infrastructure,
ensures that the concept fully reflects user
community requirements.

Accomplishments. The vision for the modern
NAS has been developed and published in the
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Government/Industry Operational Concept for
Free Flight (RTCA, August 1997) and A Concept
of Operations for the NAS Airspace System in
2005 (Air Traffic Services, September 1997).
These documents have provided guidance to the
development of the NAS Architecture Version
4.0. Additional details appear in the appendices to
this document.

Starting in FY 1999, activities initiated included
validation of concepts and associated top-level
designs, risk-mitigation planning, and
coordination of a validation plan with the human
factors activity. These activitiesinclude:

Operational concept development

» Developed a detailed framework for individ-
ua service enhancement and domains to sup-
port the development of system level require-
ments for modernization.

 Developed a NAS performance model for
evaluating the impact of proposed concepts
on operational performance. Developed quan-
titative measures and goals for midterm con-
cept capahilities.

» Developed detailed concepts for individual
service enhancement and domains to support
the devel opment of system level requirements
for modernization (in particular, to support
development of a concept of use for inte-
grated Decision Support Tools for the 2003-
2005 timeframe).

Concept validation

e Conducted a comparison of U.S. Eastern Tri-
angle operations to European core airspace.

« Developed the capability for fast-time analy-
sis of new concepts such as multi-sector plan-
ning and dynamic resectorization.

e Conducted joint FAA/NASA/user concept
validation activities, including human-in-the-
loop simulations.

Concept system design

e Conducted an analysis of the effects of dy-
namic boundaries on operational and control-
ler performance. Thisis a step in the devel-
opment of dynamic sectorization to support
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increased route flexibility in the face of in-
creasing demand.

e Conducted analysis of en route sectorization
strategies to support the mid-term design for
the Eastern Triangle.

R& D Partner ships: This work directly relatesto
the FAA/NASA Memorandum of Understanding
(MOU) on ATM research and development. Work
under this program is coordinated through the
joint Integrated Product Team Plan to ensure
NASA's efforts complement and are integrated
into the NAS Operational Concept. NASA
contributes to the development and validation of
flight deck concepts and in the far-term ATM
system devel opment.

The concept development and concept validation
effort is aso coordinated with the European
community via agreements with
EUROCONTROL. This effort ensures that
unigue solutions/transitions are not developed in
different quadrants of the globe, which would
impose an undue burden on U.S. carriers,
manufacturers, and other participants in the
global airspace system.

MAJOR ACTIVITIESAND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

Operational concept devel opment

» Developed detailed conceptsfor Flight Intent.

« Developed detailed concepts for Information
Management of airspace resources to facili-
tate improved flight planning and impact as-
sessment.

Concept validation

e Developed testbed for modernization.

e Performed airspace assessment of gridded air-
space uniform ultra-high sectors, ultra-high
centers.

e Developed information flow model to trans-
|ate concepts into interface requirements.

Concept system design

e Conducted closed-loop modeling of changes
in airspace/airports and user demand.

KEY FY 2002 PRODUCTSAND MILE-
STONES:

Operational concept devel opment
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» Develop detailed concepts of operations for
the interaction of service providersin en route
and terminal airspace to support the valida-
tion of the FAA's Airspace Management Con-
cept.

» Develop detailed concept of operations for
the evolution of Traffic Flow Management.

» Develop concept and potential measures for
Required Total System Performance (RTSP).

Concept validation

e Establish the Validation Data Repository to
capture al activities and results associated
with concept and concept of use validation
activities in the FAA. Establish metrics to a-
low comparability of results across program
validation effortsin the U.S. and Europe.

e Conduct SWIM —System Wide Information
Management (SWIM) concept validation.

« Vadlidate the flight intent concept of use to as-
sure completeness and harmonization of the
definition for integration into ground and air-
borne decision support systemsin the US and
Europe.

Concept system design

e Extend closed-loop system dynamic model-
ing of decisions and demand dynamics re-
lated to scheduling and management of air-
craft in congested en route airspace.

e Leverage the work in the human factors re-
search and the human factors and the opera-
tional validations experimentation to define
the information type, update rate, and display
requirements that needed to support the
agreed to operational improvements of the
NAS concept of operations through 2010.

FY 2002 PROGRAM REQUEST:

The FY 2002 request extends the high level
concept of operations and the early validation
efforts into detailed concepts of operation for the
evolution of Airspace Management and Traffic
Flow Management. Concept validation efforts
provide the performance regquirements for
information management to support the tactica
and strategic common sSituational awareness
assumption and needs of the next generation of
ground and airborne support systems, including
weather and traffic information distribution. The



operational concept validation efforts extend the
identification of information type, update rate,
and display requirements to decision support tools
in general. The request also extends the
development of performance measures to validate
the operational improvements of future concepts
as well as dynamic models of the interactions of
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Also leveraging work is being performed by: (1)
EUROCONTROL on the European Air Traffic
Management System (EATMS) Concept and the
associated ATM 2000+ strategy, and (2) the FAA
in support of the International Civil Aviation
Organization (ICAO) Air Traffic Management
Concept Panel.

schedule and control decisons on the
performance of the NAS.
APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2000) $9,018
FY 2001 Enacted 1,400
FY 2002 Request 2,500
Out-Year Planning Levels (FY 2003-2006) 15,900
Total $28,818
FY 1998 FY 1999 FY2000f FY 2001 FY 2002
Budget Authority ($000) Enacted| Enactedl Enacted] Enactedl Request]
Contracts:

Operations Concept Validation 0 3,412 2,200 1,400 2,500
Personnel Costs 0 3,406 0 0 0
Other In-house Costs 0 0 0 0 0

Total 0 6,818 2,200 1,400 2,500
OMB Circular A-11, FY 1998 FY 1999 FY2000f FY 2001 FY 2002
Conduct of Research and Development ($000) Enacted| Enacted| Enacted] Enacted] Request
Basic 0 0 0 0 0
Applied 0 0 0 0 0
Development (includes prototypes) 0 6,818 2,200 1,400 2,500

Total 0 6,818 2,200 1,400 2,500
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Operations Concept Validation FY 2002 Program Schedule
d d Activiti Request
Product and Activities ($000) | FY 2001 | FY 2002 [ FY 2003 | FY 2004 | FY 2005 | FY2006
Operations Concept Validation
Operational Concept Development $300
Develop Detailed Concepts for Flight Intent ¢ Led
Develop Detailed Concepts for Information Management of ¢ Led o O
Airspace Resources to Facilitate Improved Flight Planning
and Impact Assessment
Concept Validation $800
Develop Testbed for Modernization L3 O Lol Lo Lo Lo
Perform Airspace Assessment of Gridded Airspace Uniform ¢ Led O O O O
Ultra-High Sectors, Ultra-High Centers
Conduct Joint FAA/NASA/User Concept Validation Activities, ¢ Led O O O O
Including Human-in-the-Loop Simulations
Complete Development of Information Flow Model to Translate L3 L3 Lo L3 L3 L3
Concepts into Interface Requirements
Validate flight intent concept ° < < <
Conduct Closed-Loop Modeling of Changes in Airspace/ ¢ Led Led O O O
Airports and User Demand
Ops Concept Development $300
Develop Detail Concepts of Operations for Interaction of o o O O
Enroute & Terminal
Develop Concept for Evolution of Traffic Flow Management Led O O O
Develop Concept & Measures for RTSP o oS o o o
RTCA $400
Communication Concepts & Standards Ground/Ground $700
Total Budget Authority $2,500 $1,400| $2,500 | $2,600 | $2,700 | $5,000 | $5,600

Notes:

— Out year numbers are for planning purposes only. Actual funding needs will be determined through the annual budget process.

- In the Facilities and Equipment appropriations, personnel and other costs are budgeted in Activity 5, not the program budget line item.
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F& E 1F01 Software Engineering R& D
GOALS:

Intended Outcomes: The FAA intends to im-
prove NAS and avionics safety and reduce NAS
and avionics acquisition, development, and main-
tenance costs by developing and implementing
improved software processes and procedures.
These actions will directly benefit passengers (as
well as al elements of air transportation) and
greatly contribute to a safe, secure, and efficient
NAS.

The FAA Software Engineering Resource Center
(SERC), established in June 1998, is a focal point
for research on FAA software-intensive systems.
The SERC is an FAA-wide resource that
addresses strategic software technology problems
impacting the mission performance and
enhancement of FAA in-house software/systems
engineering competencies. The primary SERC
facilities are located at the William J. Hughes
Technical Center.

Agency Outputs. The principal products of
SERC efforts include a series of standards,
guidelines, models, research papers, and
“evolvable” prototypes. They demonstrate,
validate, and verify the safety properties,
performance, and other critica attributes of
anticipated new NAS technologies. The SERC
also evaluates and validates improved software
processes, methods, and engineering tools that
enhance architecture and systems, as well as
engineering, testing, and certification functions
for the life cycle of NAS systems software. The
SERC brings together recognized experts and
FAA personnel to solve problems related to
Commercia  Off-The-Shelf/Nondevelopmental
Item (COTS/NDI) and the next generation
architecture. These activitiestransfer skillsto and
increase the technical competency of the FAA
workforce.

Following are specific focus and outcomes of
SERC applied research work:

Research on applying COTS/NDI within the NAS
ground systems and avionics

* COTS/NDI software assurance research: This
research directly supports the Flight Controls
and Digital Avionics Systems by investigat-
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ing conditions that allow COTS software
products to be certified to a given currently-
defined level of safety. It will help establish
selection criteria and evaluation guidelines
for ongoing work in Information Security
Product Evaluation and a number of other re-
lated areas, such as NAS Infrastructure. The
research also will identify and evaluate tech-
niques for reducing cost and schedule to en-
sure that COTS/NDI software sytems are safe
and function as required.

e Evauation and prototyping of systems and
software engineering processes and methods
for use in COTS-intensive systems. This re-
search will identify and evaluate more effec-
tive practices for use in software require-
ments definition, software analysis and de-
sign, and testing that are appropriate for
safety-related systems using COTS/NDI soft-
ware. It includesinvestigating methodologies
to quantify, characterize, and guard against
the risk of accidentally activating unintended
COTS functionality for a given system and
environment.

» Software estimation models for COTS-inten-
sive systems Research is seeking to identify/
develop better ways of estimating and pre-
dicting the life cycle costs of COTS-intensive
systems: This study will include consider-
ation of the complex interactions of major
cost and schedule drivers that relate to the
evaluation, interfacing, integration, product
refreshment, and maintenance of COTS.

This research will produce a set of evaluation cri-
teria and guidelines for COTS software proposed
for use in safety-related aviation systems. It will
also establish the processes and technical methods
required to evaluate COTS/NDI-based systems
prior to contract awards and ensure that use of
COTS/NDI software will not compromise avia-
tion system safety.
NAS architecture research
e Evaluation and prototyping of high-integrity,
safety-critical architectures. The emphasis is
to find better and less expensive ways to en-

sure that NAS hardware and software are
safe, secure, and efficient in the face of chal-
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lenges from bad code, security breaches, and
the like.

» Architecture definition and description: This
research is investigating unified approaches
to formal architecture definition and descrip-
tion for cost-effective evaluation and compar-
ison of competing candidate architectures for
acquisition.

e Analytical and simulation architecture models
for the NAS: This research is investigating
the operational effects of optimized con-
straints, including cost and performance, be-
fore committing resources to NAS systems
implementation and deployment.

Specific research outputs will be guidelines and
standards for defining, representing, and
designing high-integrity architectures for the
NAS and, executable and reusable architecture
models and simulations that can be extended or
tallored to support NAS domain-specific
engineering and product acquisitions.

Software certification research

e Processes for certifying software of safety-
critical airborne and ground-based systems
within the NAS. Current certification pro-
cesses require along lead time and are costly:
Resulting delays affect the rate at which air-
craft can be equipped with modern, afford-
able avionics and are a significant contributor
to the long lead time required for NAS mod-
ernization. Thisresearch isexploring promis-
ing techniques for streamlining the certifica
tion process without affecting levels of safety.

e Processes for ensuring end-to-end safety and
certification of integrated air and ground sys-
tems within the NAS: Air and ground seg-
ments are becoming more integrated within
the NAS through new services such as data
link. The current practice of separately certi-
fying NAS airborne and ground components
can no longer be relied upon as the sole
means to ensure safety of the integrated air-
ground system. This research isinvestigating
and will validate different approaches for per-
forming end-to-end safety assessments and
certification of the integrated air-ground sys-
tems.
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This research will produce a series of guidelines
and processes for improving certification of avi-
onics and ground systems. Specific recommenda-
tions will also be provided to the appropriate
RTCA committees that develop standards and
guidelines for certification of avionics systems.

Customer/Sakeholder I nvolvement:

The goal of streamlining the software aspects of
certification is to assess cost and schedule drivers
for certifying both avionics and ground systems
software, and to prototype solutions that may
reduce cost and schedules.  This supports
objectives of the Office of the Associate
Administrator for Research and Acquisitions
(ARA) and the Office of the Associate Ad-
ministrator for Regulation and Certification
(AVR).

Recommendation R-14 of the “Report of the
Challenge 2000 Subcommittee of the FAA
RE&D  Advisory Committee for the
Administrator” reads, in part:

The FAA should conduct an in-depth analysis
of processes within the FAA which are
affected by COTS/NDI technologies. . .. 5.
Identify new methods to test and validate
safety-critical systems that are not dependent
on source code analysis. 6/7. Investigate ways
to reduce cost and time to (re)establish high
confidence in a system. .. 18. Promote soft-
ware technology and process improvement
techniques. . .

The SERC's COTS/NDI software assurance
research work is directed toward answering the
recommendations of this Subcommittee and also
addresses concerns  and  recommendations
contained in the COTSNDI in Safety-Critical
System report. This research also supports Action
Plan 5: Validation and Certification Methodology
of the FAA/EUROCONTROL R&D Committee
agreements.

The Subcommittee Report of the NAS ATM R&D
Panel to RE&D Advisory Committee addresses
the entire contents of its section 4.0 to Software
Engineering Research and Development. It con-
cludes with a number of critical recommendations
concerning the need to initiate research in
(1) certification of ground as well as air systems
involving critical software; (2) systems/software



complexity; (3) various software architectural is-
sues such as reuse and reliability; and (4) soft-
ware/computer security.  This is all captured
within several sections, beginning with the Major
Recommendation 4.2.1.a #2, “The FAA should
establish a Software Engineering Laboratory un-
der the direction of the Chief Scientist for Soft-
ware Engineering that performs as a center of ex-
cellence.” A major purpose of this research initia-
tive is to address the concerns and identified
weaknesses noted by the Subcommittee.

ACCOMPLISHMENTS:

Research on applying COTS/NDI within the NAS
ground systems and avionics

e Completed first phase of development of a
Constructive COTS Cost Estimation Model
(COCOTS), collected maintenance dataon 20
projects, conducted research on life-cycle
cost criteria, and began development of a full
life-cycle cost model.

NAS architecture research

e Completed NAS Adaptation Process Im-
provement (API) study. Thisresulted ininiti-
ation of Summary of Mission Analysis Find-
ings for the National Airspace System Re-
sources (NASR) System.

e Funded studies to develop a business case for
consolidating projects requiring computing
resources in order to reduce acquisition, oper-
ations and maintenance costs. (“Enterprise
view” as opposed to “stovepipe/project spe-
cific” approach).

« Deveoped aproposal to leverage investments
in Enroute Sustainment projects to include re-
quirements supporting the NAS 4.0 infra-
structure. (Cost and People resource sav-

ings).
Software certification research

e Initiated a Streamlining Software Aspects of
Certification (SSAC) program to focus on
identifying cost/schedule/quality issues in the
certification of ground-based systems soft-
ware components.

e R&D Partnerships:

e Constructive COTS Cost Model — University
of Southern California
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e COTS Guiddlines — Software Engineering In-
stitute

e Adaptation Process Improvement — Boston
University

« Evolutionary Spiral Process — Software Pro-
ductivity Consortium

e Partnership agreements will be initiated with
EUROCONTROL, DOD, National Institute
of Standards and Technology (NIST), and
others.

MAJOR ACTIVITIESAND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

Research on applying COTSNDI within the NAS
ground systems and avionics

e Complete Constructive COTS Cost Esti-
mation Model and pilot the model on three
FAA projects.

e Support development of COTS life-cycle
management plans and life-cycle issues.

NAS architecture research

* Fund research studies to develop business
cases for consolidation of projects requiring
computing resources to reduce acquisition,
operations and maintenance costs (* enterprise
view” vs. “stovepipe/project specific”).

» Conduct studies and develop prototype appli-
cations to improve efficiency of accom-
plishing NAS adaptation services.

Software certification research

e Continue to maintain and develop Communi-
cation, Navigation, and Surveillance/Air
Traffic Management (CNS/ATM) guidelines
to ensure consistency with RTCA SC 190,
CNS/ATM subgroup.

KEY FY 2002 PRODUCTSAND MILE-
STONES:

During FY 2001, the COCOTS life-cycle model
will be available for use within the FAA's
Acquisition Management System.  Training,
workshops, and briefings will be provided on the
use of COTS/NDI products in acqusitions.
Electronic access to aeronautical information
prototype products will be made available for
field use. The SERC will act as a virtual and
physical facility to coordinate completion of these
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software  engineering  research  products.
Technology transfer liasons will be established
with remote researchers and research sites.

FY 2002 PROGRAM REQUEST:

The software engineering research programs will
build upon prior related activities conducted by
the SERC and will continue to leverage resources

throughout the United States, particul arly those of
aviation-related programs aready underway at
several universities.  Specific work will be
focused on advanced software architecture and
technology applications for specific NAS
Programs, and on continued end-to-end assurance
of safety critical software systems.

APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2000) $1,300
FY 2001 Enacted 900
FY 2002 Request 1,000
Out-Year Planning Levels (FY 2003-2006) 5,200
Total $8,400
FY 1998 FY 1999 FY2000] FY 2001 FY 2002
Budget Authority ($000) Enacted| Enacted| Enacted] Enacted] Request
Contracts:

Software Engineering R&D 0 462 300 900 1,000
Personnel Costs 0 538 0 0 0
Other In-house Costs 0 0 0 0 0

Total 0 1,000 300 900 1,000
OMB Circular A-11, FY 1998 FY 1999 FY2000] FY 2001 FY 2002
Conduct of Research and Development ($000) Enacted| Enacted| Enacted] Enacted] Request
Basic 0 0 0 0 0
Applied 0 0 0 0 0
Development (includes prototypes) 0 1,000 300 900 1,000

Total 0 1,000 300 900 1,000
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F& E 1F01 — Navigation
GOALS:

Intended Outcomes. The FAA intends to
provide time efficiencies and cost savings through
satellite-based navigation implementation. This
technology  alows  direct  point-to-point
navigation, optimum routing, and other capacity
improvements. Efficiencies and savings realized
by the airlines, the traveling public, and the FAA
include:

e Increased air traffic control efficiencies and
NAS capacity through an airspace system that
is restructured to accommodate direct
routings between airports, as well as reduced
separation standards.

* Reduced fuel cost to airlines and reduced
travel time to the public through use of more
economical air routes.

e Reduced FAA operating costs through the po-
tential decommissioning of existing ground-
based navigation equipment.

- Simplified Global Positioning System (GPS)
augmentation infrastructure through introduc-
tion of wide area and local area interoperabil-
ity that provides satellite navigation services
at areduced cost.

Agency Outputs:
W de Area Augmentation System (WAAS)

The FAA uses the National Satellite Test Bed
(NSTB) as the foundation for all current research
and development activities associated with
implementing the Wide Area Augmentation
System (WAAS). The NSTB is essentia to the
development and implementation of Global
Positioning System (GPS) and its WAAS
augmentations. Findings from the NSTB help the
FAA develop required user equipment through
avionics manufacturers, continue development of
GPS user procedures, and gain internationa
acceptance of a seamless Global Navigation
Satellite System (GNSS).

Using the NSTB as a prototype system, the
program is developing and implementing the
capability to monitor and evaluate system
performance of both the basic GPS service and
the WAAS during implementation activities.
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During these evaluations, large quantities of
complex technical data will be collected,
analyzed, and archived.

The data will be made available to the FAA and
other Government Agencies (as well as to
industry, academia, and international entities) to
facilitate information exchange, foster
cooperation around the world, and achieve a
seamless global air navigation system.

The results of this “live” data collection and
analysis will assist the FAA in: (1) analyzing and
defining the satellite-based navigation technology
requirements of air traffic and airway facilities,
and (2) determining connectivity and
interoperability requirements for international
augmentation systems being developed by other
countries. The information obtained from these
performance evaluations will also alow the FAA
to monitor the WAAS system contractor
performance.

When the Phase | WAAS becomes operational,
the FAA plans to approve the use of GPS as a
primary means of navigation for en route through
non-precision  approaches. Initial WAAS
capability will provide Lateral Navigation/
Vertical Navigation (LNAV/VNAV) capabilities.
Future phases of WAAS are expected to provide
precision approach capabilities which will
increase the numbers of airfields with a precision
approach capability, and potentialy enable the
decommissioning of some existing ground-based
navigation equipment throughout the U.S.

Local Area Augmentation System (LAAS)

The Local Area Augmentation System (LAAS)
Test Prototype (LTP) system is being used to test
and validate the expected performance of LAAS
systems. The LAAS is intended to complement
the WAAS, and the systems function together to
supply users of the NAS with seamless satellite-
based navigation for all phases of flight. The
LAAS will be used to meet Category | Precision
Approach reguirements at those locations where
WAAS is unable to meet those requirements.
LAAS will also be used to meet the more
stringent Category I1/111 requirements at selected
locations throughout the U.S. LAAS will yield
the extremely high accuracy, availability, and



integrity necessary for Category Il/l1l precision
approaches. It isfully expected that the end-state
configuration will pinpoint an aircraft's position
to within one meter or less.

The FAA has developed and provided a
functional Category | LAAS specification,
architecture, and  Minimum  Operationa
Performance Standards (MOPS) to industry for
implementing local area systems across the
United States. The FAA will validate the
capability to perform Category II/Ill precision
approaches through continued research and
development efforts associated with the LAAS
Program. An LTP has been developed, and is
being used to conduct nationwide flight tests in
cooperation with several end-state users of LAAS
technology including United Parcel Service
(UPS) and Federa Express (FedEX).

Customer/Stakeholder Involvement:

The program’s implementation strategy involves
other government agencies, industry, and
academia.

The FAA has established and continues to
actively participate on various teams addressing
immediate needs for operational implementation
issues. These include the Satellite Operational
Implementation Team  (SOIT), Satdlite
Procedures Implementation Team, Air Traffic
SOIT (ATSOIT), and many other Teams and
working groups.

The FAA has aso founded the Technical
Interoperability Working Group (IWG) in which
the developers of all worldwide Satellite Based
Augmentation Systems (SBAS) [U.S. WAAS, the
European Geostationary Navigation Overlay
Service (EGNQOS), Japan MTSAT Satellite Based
Augmentation System (MSAS), and Canadian
WAAS] meet on a periodic basis to identify and
address potential technical barriers to seamless
travel between any of these systems. These
meetings began in 1997 and are expected to
continue until approximately 2001-02.

The FAA works cooperatively with the
Positioning and Navigation Executive
Committee, the Joint Precision Approach and
Landing System Program, and the Department of
Defense to establish and promote a national
consensus on GPS management and operation.
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The FAA also provides active support to the
Interagency GPS Executive Board (IGEB)
regarding overall GPS modernization issues.

Accomplishments:

On September 2, 1999 the FAA Joint Resource
Council (JRC) meeting was held to decide the
future direction of satellite navigation programs.
This forum also considered information from the
recently performed and congressionally mandated
Investment Analysis (IA). The JRC reaffirmed
the FAA's commitment to satellite-based
navigation; approved the WAAS Acquisition
Program Baseline (APB); approved additional

satellite leasing preparatory activities;, and
approved the LAAS Acquisition Program
Baseling, including quantities and schedule

changed as the result of this IA, increasing from
143 to 160 systems.

WAAS

The development of WAAS has continued to
achieve many significant program milestones. In
FY 00, WAAS successfully completed a
milestone stability test. The WAAS signal-in-
space continues to provide accuracies well within
the range required by the WAA'S specification.

To support the expansion of WAAS to the
Caribbean and South American Region (CAR/
SAM) region, the FAA has secured letters of
intent from Mexico and Panama for participation
inthe operational U.S. WAAS. Additionally, both
countries signed bilateral agreements for the
installation of NSTB reference stations to be used
to prepare for the installation of operational
WAAS reference stations in the near future.
Related uses of the reference stations include pre-
operational support, technology familiarization,
flight tests, certification activities, procedure
development, and siting analyses. These
agreements will significantly cut the FAA's
expenses by reducing the agency’s need to field
WAAS reference stations along the southern U.S.
border.

In addition, the FAA has assisted the International
Civil Aviation Organization (ICAO) with plans
and strategies for the development of a WASS/
LAAS-based GNSS test bed capability for the
CAR/SAM  region. The resulting South
American Test Bed (SATB) will pave the way for
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an operational system in the region that is
completely compatible with the U.S. systems.
This future capability, based on U.S. technology,
will also provide cost-sharing opportunities on
GEO satdllite services, significantly reducing
projected FAA leasing expenses for end-state
WAAS GEOs.

The successful completion of all flight tests and
other activities helped to: (1) demonstrate U.S.
technological leadership in satellite navigation;
(2) ensure the seamless transfer from one regiona
satellite-based navigation system to another; (3)
promote the adoption of satellite navigation in
regions where improved navigation capability
will increase the safety of flight for U.S. citizens
traveling abroad. WAAS will provide the
groundwork  necessary to  achieve the
International Civil Aviation Organization’s vision
of a future, worldwide, seamless, navigation
capability.

LAAS

Research and development activitiesto use LAAS
to achieve Category | and Category |1l precision
approaches progressed substantially through the
use of the LAAS Test Prototype. Tests using the
LTP were completed with excellent results at
various locations around the nation.

In August 1999, the FAA, in conjunction with
UPS and the Air Transport Association (ATA),
conducted approximately 40 precision approaches
using a wide-body aircraft and the LTP. These
tests had very positive results for the use of LAAS
and its pseudolite technology on wide-body
aircraft. All previous tests were conducted on
narrow-body aircraft.

In October 1999, the FAA, in conjunction with
FedEx and ATA, conducted further wide-body
flight testing at Memphis International Airport.
The purpose of these tests was to verify the
reception of the airport pseudolite (APL) signal
by awide body aircraft (MD-10) and the ability to
accurately range from that signal. A total of 45
precision LAAS approaches were conducted to all
six runway ends. Results of the test indicated the
typical horizontal Navigation System Error (NSE)
estimate was less than one meter, and the vertical
NSE was less than two meters. These results are
well  within  LAAS requirements. These
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successful flight tests demonstrated the potential
of this new technology and the significant
contribution LAAS will make to the advancement
of satellite-based aviation.

The LAAS Integrity Monitoring Test Bed (IMT)
is another tool currently being utilized to validate
LAAS requirements and performance. The final
version is expected to be deployed at San
Francisco International Airport for ground data
collection.

Furthermore, LAAS Category | development is
proceeding forward. Government  Industry
Partnerships (GIP) reflecting this effort were
signed with Honeywell and Raytheon in April
1999. The LAAS Category | Specification was
finalized and approved in September 1999. The
Category | MOPS is expected to be approved by
February 2000.  Category II/Ill research and
development efforts are continuing. LAAS
development is ongoing with an initial public use
expected for 2003 for Category | and late 2005 for
Category I11. Work has begun on a LAAS siting
document.

R& D Partnerships:

The FAA has approximately 20 grants,
interagency agreements, and contracts in place
with industry, academia, and other government
agencies to leverage their expertise and
capabilities in satellite navigation R&D.
Principal participantsinclude Stanford University,
Ohio University, the Naval Air Warfare Center
Aircraft Division (NAWCAD), and the Central
Intelligence Agency (CIA).

In addition, 15 cooperative bilateral agreements
arein place, with additional agreements currently
in progress, to facilitate and promote the
communication and information transfer for a
seamless global navigation satellite system.

MAJOR ACTIVITIESAND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

» Perform data collection and analyses using
the NSTB to further develop WAAS perfor-
mance-assessment capabilities.

e Support developing WAAS antenna interfer-
ence mitigation and rejection methods, a
safety processor to meet FAA safety assur-



ance standards, and analyze satellite alterna-
tivesfor WAAS fina operating capability.

e Continue to conduct ionosphere data collec-
tion and analysisto define WAAS final opera-
tional capabilities.

e Continue research into signal quality moni-
toring, operations and maintenance, flight
control monitoring, and automatic dependent
surveillance with participation from Stanford
and Ohio Universities.

e Continue investigation studies and analysis
for surface movement guidance, helicopter
operations, and advanced LAAS augmenta-
tions using pseudolites.

e Continue to develop and mature the LAAS
integrity algorithms.

e Continue installing and testing of LAAS pro-
totype systems at severa sites to ensure that
the systems will validate the functional speci-
fication in particularly difficult sites.

e Continue to demonstrate and test interna-
tional connectivity as a transition to a seam-
less global navigation system.

e Continue to coordinate with ICAO to produce
Standards and recommendation Practices
(SARPS) to define LAAS in the internationa
community.

e Continue interference analysis to identify and
mitigate potential threats.

e Continuation/Completion of LAAS Category
| Specification Vaidation efforts.

KEY FY 2002 PRODUCTSAND MILE-
STONES:

* Define optimum SATNAV architecture for
Alaska.

e Investigate satellite anomalies.

e Perform time transfer studies for SBAS in-
teroperabillity.

» Develop WAAS performance monitoring and
assessment capabilities.
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« Define and test SBAS interoperability scenar-
i0s.

» Characterize peak solar cycle in support of
developing a WAAS ionospheric algorithm
for future phases of WAAS.

» Develop interference detection and mitigation
techniques.

* Anayze impact of additiona civil frequen-
cies.

» Validate LAAS Category | Integrity.

e Develop LAAS Category |11 requirements for
autoland.

e Further refine FAA LAAS Category /111 test
prototype.

e« Develop and validate LAAS Category Il
Specification.

e Validate LAAS Category II/I11 Integrity Mon-
itoring.

e Deveop Improved Signal Quality Monitoring
Techniques for CAT 11l LAAS.

e Investigate Ephemeris Monitoring require-
ments for CAT Il LAAS.

* Develop ICAO SARPS Standards for Cate-
gory 11/111 LAAS.

« Develop Airport Pseudolite Integration Tech-
niques.

FY 2002 PROGRAM REQUEST:

In FY 2002, the program request of $5.7M will
focus on developing and implementing GPS
augmentations to further the transition to satellite-
based navigation technology. Efforts will focus
on research and analysis of issues associated with
WAAS accuracy, integrity, and availability to the
users, with specific emphasis on the ionosphere
and interference to ensure integrity and continuity
of service. Current research efforts will focus on
better utilization of present and future global
navigation satellite systems, anaysis of LAAS
VHF data broadcast characteristics and LAAS
category I/I1/I11 evaluations at various locations
across the country.
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APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2000) $17,895
FY 2001 Enacted 6,900
FY 2002 Request 5,700
Out-Year Planning Levels (FY 2003-2006) 24,100
Total $54,595

FY 1998 FY 1999 FY2000] FY 2001 FY 2002
Budget Authority ($000) Enacted| Enactedl Enacted] Enactedl Request
Contracts:

Navigation o| *10,718 4,900 6,900 5,700
Personnel Costs 0 2,277 0 0 0
Other In-house Costs 0 0 0 0 0

Total 0 12,995 4,900 6,900 5,700
OMB Circular A-11, FY 1998 FY 1999 FY2000] FY 2001 FY 2002
Conduct of Research and Development ($000) Enacted| Enacted| Enacted] Enacted] Request
Basic 0 0 0 0 0
Applied 0 0 0 0 0
Development (includes prototypes) 0 12,995 4,900 6,900 5,700

Total 0 12,995 4,900 6,900 5,700

* Contract amount includes $4.0M for Low Cost Next Generation Precision Gyroscope Technology earmarked
by Congress.
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Navigation FY 2002

Program Schedule

Product and Activities R(Z%lég)St FY 2001

FY 2002

FY 2003

FY 2004

FY 2005

FY2006

Navigation

Wide Area Augmentation System (WAAS) $2,900
Perform Data Collection and Analyses Using the National Satellite o
Test Bed (NSTB) to Further Develop WAAS

Continue to Conduct lonosphere Data Collection and Analysis to L 2
Define WAAS Final Operational Capabilities and Support the
Development of Enhanced WAAS lonospheric Algorithm

Define Optimum Architecture for Alaska
Investigate Satellite Anomalies

Continue Interference Analysis to Identify and Mitigate Potential
Threats

Develop WAAS Performance Monitoring and Assessment Capabilities '3

Define Assumptions and Parameters for Worldwide Service Volume
Model

Perform Interoperability Analyses to Support Seamless Global
Navigation Satellite System (GNSS)

Local Area Augmentation System (LAAS) $2,800

Validate LAAS Category | (CAT I) Integrity
Develop LAAS CAT II/lll Algorithm
CAT I/l Implementation and Testing

Develop Improved Signal Quality Monitoring Techniques for CAT Il
LAAS

Develop Improved Integrity Algorithms for CAT Ill LAAS
Investigate Ephemeris Monitoring Requirements for CAT Ill LAAS

L 2K X X X J

Develop Airport Pseudolite Integration Techniques

Lol

OO0 00

OO0

O 0O 0

Total Budget Authority $5,700 | $6,900

$5,700

$5,900

$6,000

$6,100

$6,100

Notes:

— Out year numbers are for planning purposes only. Actual funding needs will be determined through the annual budget process.
- In the Facilities and Equipment appropriations, personnel and other costs are budgeted in Activity 5, not the program budget line item.
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F& E 1FO1— Surveillance

GOALS:

Intended Outcomes: The FAA plans to improve
system efficiency and safety by implementing a
low-cost surveillance system that enables Free
Flight capabilities and enhances safety and
efficiency. This program develops domestic and
international Automatic Dependent Surveillance -
Broadcast (ADS-B) standards to facilitate global
system interoperability. It also evaluates specific
applications and technologies of ADSB to
support standards development.

ADSB uses an onboard Global Navigation
Satellite System (GNSS) receiver or other backup
source of navigation data to derive the altitude
and position of an ADS-B-equipped aircraft.
These data and aircraft identity are broadcast
directly to ground receivers as well as to nearby
aircraft. An ADS-B message displayed on a
neighboring aircraft’s airborne Cockpit Display of
Traffic Information (CDTI) facilitates the flight
crew’s situational awareness, conflict detection,
and Free Flight capabilities. The ground receivers
can provide the information to ATM facilities and
other users.

The ADS-B technology’s modular design and
cooperative nature offer a low cost alternative to
the surveillance coverage in existing nonradar
areas, and potentially, in some areas currently
served by radars. Through accurate and timely
updates directly to pilots, the system offers the
potential to reduce current separation standards
while still improving overall safety, efficiency,
and airspace capacity.

Agency Outputs. Current efforts focus on
developing standards for the system’s avionics, its
applications, and display (CDTI) system.
Standardization efforts include RTCA minimum
aviation system performance standards (MASPS),
minimum operational performance standards
(MOPS), technical standard orders, and design
criteria. Analyses and evauations will be
conducted to provide technical inputs to RTCA
MASPS/MOPS on ADSB links, airborne
surveillance and separation assurance processing,
and other surveillance system sources necessary
to support ADS-B applications. International
standards such as the International Civil Aviation
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Organization’s (ICAO) Standards  and
Recommended Practices (SARPS) will also be
developed. These standards must be developed
and maintained in order for the designs of
avionics, ground and other systems to be
compatible and capable of operating together.

Customer/Sakeholder Involvement: Air carrier
and general aviation user communities have asked
for FAA leadership in developing ADS-B
technology. The FAA and the user community are
actively involved in the standards development
activity at RTCA SC 186. Some of the specific
stakeholders include the Cargo Airline
Association, Air Transport Association, Airline
Pilots Association, Aircraft Owners and Pilots
Association, United Airlines, Northwest Airlines,
avionics manufacturers, ICAO panels, and the
European Work Group on ADS-B.

Accomplishments: Draft ADS-B avionics
standards development continues a RTCA.
Analysis and simulation have been conducted to
complete the technical standards development.
Flight test of 1090 MHz ADS-B has been
completed in US and Germany.  Specific
accomplishments include:

e Completed a significant portion of ADS-B
1090 MHZ MOPS

* Completed a significant portion of ADS-B/
CDTI MOPS for selected applications

e Completed aflight test of 1090 MHz ADS-B
at Frankfurt, Germany, one of world’s highest
interference environments.

e Completed atechnical report on the results of
the flight test of 1090 MHz ADSB at Los
Angeles basin. Flight test data and analysis
results have been incorporated in ADS-B
MOPS.

R&D Partnerships: The joint government/
industry committee, RTCA SC 186, istasked with
achieving R&D consensus on system standards
for ADSB. Massachusetts Institute of
Technology Lincoln Laboratory, MITRE, Federal
Aviation Administration Technical Center
(FAATC) and NASA are aso jointly involved in
the technical development and integration of
ADS-B technology into the NAS.



MAJOR ACTIVITIESAND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

e Completed development of ADS-B 1090
MHz Minimum Operation Performance Stan-
dards (MOPS) with RTCA (Version 1).

e Deveoped initia draft of ADS-B/CDTI Min-
imum Operational Performance Standards
(Version 1).

e Initiated RTCA ADS-B MOPS on Universd
Access Transceiver (UAT).

* Initiated RTCA ADS-B MOPS on Version 2
of 1090 MHz.

e Initiated RTCA MOPS on Traffic Information
System-Broadcast (TIS-B).

e Completed report on flight test of ADS-B
1090MHz at Frankfurt, Germany.

e Completed ADS-B Master Plan/Roadmap.
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KEY FY 2002 PRODUCTSAND MILE-

STONES:

e Provide update to RTCA ADS-B 1090 MHz
MOPS (Version 2) and ICAO SARPS on ex-
tended squitters.

e Complete Version 1 of RTCA ADSB
MASPS on Airborne Separation Assurance
(ASA).

e Complete draft RTCA ADS-B MOPS on
UAT.

e Complete Version 1 of RTCA TIS-B MASPS.

¢ Continue work on Airborne Surveillance and
Separation Assurance Processing (ASSAP)
MOPS.

FY 2002 PROGRAM REQUEST:

The FAA and RTCA will continue to update the
RTCA ADS-B 1090 MHz MOPS. Analysis will
be conducted to complete Version 1 of the RTCA
ASA MASPS. The draft MOPS on UAT will be
completed. Additionally, updates to the RTCA
MASPS on TISB will be completed.
Deve opment of the ASSAP MOPS will continue.
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APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2000) $6,190
FY 2001 Enacted 2,600
FY 2002 Request 2,800
Out-Year Planning Levels (FY 2003-2006) 8,900
Total $20,490

FY 1998 FY 1999 FY2000] FY 2001 FY 2002
Budget Authority ($000) Enacted| Enactedl Enacted] Enactedl Request
Contracts:

Surveillance 0 3,506 1,900 2,600 2,800
Personnel Costs 0 784 0 0 0
Other In-house Costs 0 0 0 0 0

Total 0 4,290 1,900 2,600 2,800
OMB Circular A-11, FY 1998 FY 1999 FY2000] FY 2001 FY 2002
Conduct of Research and Development ($000) Enacted| Enacted| Enacted] Enacted] Request
Basic 0 0 0 0 0
Applied 0 0 0 0 0
Development (includes prototypes) 0 4,290 1,900 2,600 2,800

Total 0 4,290 1,900 2,600 2,800
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Surveillance
Product and Activities

FY 2002
Request
($000)

Program Schedule

FY 2001

FY 2002

FY 2003

FY 2004

FY 2005

FY2006

Automatic Dependent Surveillance-Broadcast (ADS-B)

Plans, Standards, and Analysis

Minimum Operational Performance Standards (MOPS)
and Standards and Recommended Practices (SARPS)

Provide Initial RTCA UAT MOPS
Update RTCA UAT MOPS
Provide and Update ASA MASPS and ASSAP MOPS

Provide Technical Support to RTCA MASPS on Traffic
Information System — Broadcast (TIS — B)

Update RTCA MOPS on 1090 MHz

Update ICAO SARPs and Documents on Extended
Squitters

Analyze Architecture of Multi-Link ADS - Ground Station
Develop ADS - B Master Plan

Develop high - Fidelity Simulation & Validation Plan for
ADS - Applications

Integrate ADS-B/Radar Data with Ground Automation

$2,800

*® 600 o

L K

GO 0000

Lol o

O 00000

o0

Total Budget Authority

$2,800

$2,600

$2,800

$1,500

$2,000

$2,000

$3,400

Notes:

- Out year numbers are for planning purposes only. Actual funding needs will be determined through the annual budget process.
- In the Facilities and Equipment appropriations, personnel and other costs are budgeted in Activity 5, not the program budget line item.

2-45



2001 FAA NATIONAL AVIATION RESEARCH PLAN

F& E 1F01 — Airspace Management Laboratory

GOALS:

Intended Outcomes: The mission of the Air
Traffic Airspace Management Program Office
(ATA) is to ensure that the sectorization and
routes are designed for the safest and most
efficient use by operators, while maintaining
diligent consideration for loca and nationa
environmental policy, to meet the demand for air
transportation.

The ATA Airspace Laboratory serves to support
that mission by providing detailed, quality
information through the creation of databases,
simulation modeling for the anaysis and
reporting or presentation aids for ATA and Region
management and specialists, and development of
information systems for, and data requests by,
other FAA lines of business as resources permit.

Major caterories of activities carried out by the
Laboratory include:

e ldentify issues and perform analyses, with ap-
propriate attention to potential environmental
impact in support of the ATA airspace assess-
ment and redesign activities. This includes
the continuing development of data manage-
ment and simulation tools for the evaluation
of airspace design aternatives by FAA field
personnel and Federally Funded Research and
Development Center (FFRDC) analysts.

» Deveop information system applications to
support other FAA lines of business depen-
dent on extensive operational data such as
overflight “fee for service” assessments and
obstacle awareness and evaluation.

e Serve as the agency’s repository and redistri-
bution center for the regular reporting and re-
search applications of air traffic operational
activity data. For example, the Laboratory
currently provides Enhanced Traffic Manage-
ment System (ETMS) datato various FAA of-
fices, including the Consolidated Operations
and Delay Analysis System and the Daily
Measurement of Air Traffic Service.

Information products provided on a regular basis
during the past year include:

2-46

e Acquistion, storage, distribution, and infor-
mation extraction of air traffic operationa
data.

e Quantitative analysis of current air traffic ac-
tivity including some performance measures
such as reported cancellations, diversions,
and delays.

e Environmental (noise) analyses.

e Development of the following information
systems:

— Obstruction evaluation database.
— Overflight “fee for service” assessments.

— Foreign Overflight Notification System (for
DOD).

— The Consolidated Operations and Delay
Analysis System (CODAYS).

— The Daily Measurement of Air Traffic Ser-
vice (DMATYS).

Customer/Sakeholder | nvolvement:

Successful demonstration of the capabilites of the
ATA Laboratory has been shown to have value
and even greater protential value across severa
FAA linesof business. In addition to the Airspace
Management Program Office, the Office of
System Architecture and Investment Analysis
(ASD), the Office of System Capacity (ASC), Air
Traffic Planning and Procedures (ATP), and Air
Traffic System Management (ATM), the Lab has
supported the missions of the Cost Accounting
Team, the Office of Financia Services, the Office
of Aviation Policy, and the Y2K Contingency
Planning Work Group.

The Laboratory also has provided ongoing
support for numerous projects of the FAA Eastern
Region (AEA) involving field analyst staffing,
analytical work, daily access to operational data,
and continuing technical support for database
guery programming.

The ATA Laboratory has been identified as the
element responsible for supporting airspace
design dependencies for FAA Facilities and
Equipment (F&E) programs with broad
government and  industrial  involvement,
including:

e Loca Area Augmentation Systems (LAAYS)



—all category approaches.

e Low Altitude Direct Routing using Wide
Area Augmentation Systems (WAAYS).

e Runway Incursion Program.
WAAS Precision Approaches.

e Automatic Dependent Surveillance (ADS)
studies.

e Single and Multi-center metering.
e Final Approach Spacing Tool (FAST) imple-
mentation studies.

 New Host Consolidation/Dynamic Resector-
ization studies.

Accomplishments:
Airspace issue identification

e Tracked critical parameters for proactive
identification of issues.

e Visualized/analyzed past and current traffic
patterns.

e Analyzed system performance.
Airspace design and environmental evaluation

« Developed dternative airspace designs for
examination.

e Analyzed changes to airspace design on flow,
capacity, delay, workload, and other metrics
asrequired.

e Developed data necessary to evaluate noise
and consider pollution impacts to comple-
ment airspace design analysis.

R& D Partnerships: Organizations that will use
or support the laboratory include the Office of
System Architecture and Investment Analysis
(ASD), the Office of System Capacity (ASC), Air
Traffic Planning and Procedures (ATP), and Air
Traffic System Management (ATM).

MAJOR ACTIVITIESAND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

e Developed nationa listing of aircraft diver-
sions.

« Developed New York and Washington metro
area arrival and departure fix reports.

e Provided analytical support with two opera-
tiona studies:

— Compari
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—son of sector densities from four Aircraft
Management Program (AMP)-based sys-
tems—OAMP, HAME, Staffing to Traffic
(STT), and PCOAT.

— Review of the STT data (Input Data, Air
Traffic Activity Measures, and Output Re-
ports). (See CNAC reports CRM 95-22 and
CRM 94-128.)

e Performed analytical work/studies on behalf
of Eastern Region.

e Provided Sector Design Anaysis Tool
(SDAT) support with sector analysis studies.

« Developed concept papers on a range of top-
ics, including:

— Concept for a Field-Level Traffic Manage-
ment Unit Operational Test, Evaluation and
Development Capability.

— En Route Sector Spacing Tool.

— Smart Log and Lessons Learned.

KEY FY 2002 PRODUCTSAND MILE-
STONES:

e Continue collection and management of data
from air traffic operations in support of the
following:

e Analyze and report Current NAS Traffic Ac-
tivity.

e Begin Integration of local and regional air-
space design concepts into a system-wide na-
tional level scope.

e Support environmental studies, especialy
noise related.

* Support the examination of technologies be-
ing acquired or aternative procedures with
respect to potential for Air Traffic Control
(ATC) efficiency and other performance- re-
lated improvements.

e Continued development of information sys-
tems as demanded by several FAA lines of
business.

FY 2002 PROGRAM REQUEST:

Significant changes in avionics and air traffic
control technology, coupled with continuing
changes in the type, amount, and distribution of
traffic, have created a need to study and redesign
the nation’s airspace for current and future use. It
is particularly likely that airspace redesign will be
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required to complement FAA's implementation of
global positioning navigation systems, Free
Flight, and related dynamic sectorization. While
airspace changes have been analyzed and
implemented for decades at the local level, a
systematic, comprehensive nationa analysis has
not been performed. An overal approach to a
national design is being developed.

The above described activities serve to
demonstrate the proven technical capability in
prototype form. The need to develop this
capahility into a full-scale mission capahility has
been validated by FAA Mission Need Statement
#331. Acquisition anaysis and planning will
begin following a detailed definition of the full-
scale requirements beginning in FY 2001.

APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2000) $3,000
FY 2001 Enacted 4,000
FY 2002 Request 4,500
Out-Year Planning Levels (FY 2003-2006) 27,600
Total $39,100
FY 1998 FY 1999 FY2000f FY 2001 FY 2002
Budget Authority ($000) Enacted] Enactedl Enacted] Enactedl Request]
Contracts:

Airspace Management Lab 0 0 3,000 4,000 4,500
Personnel Costs 0 0 0 0 0
Other In-house Costs 0 0 0 0 0

Total 0 0 3,000 4,000 4,500
OMB Circular A-11, FY 1998 FY 1999 FY2000f FY 2001 FY 2002
Conduct of Research and Development ($000) Enacted| Enacted| Enacted] Enacted] Request
Basic 0 0 0 0 0
Applied 0 0 0 0 0
Development (includes prototypes) 0 0 3,000 4,000 4,500

Total 0 0 3,000 4,000 4,500
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F& E 1F01 — Separation Standards

GOALS:

Intended Outcomes. The Separation Standards
Program works to reduce separation standard
values within international airspace to make the
following benefits available to providers and
users of oceanic air traffic control systems:

e Increased system efficiency—evidenced
through reduced aircraft fuel-burn and transit
times.

e Increased theoretical system capacity—evi-
denced through an increase in the number of
routes and flight levels controllers can safely
support within the same volume of airspace.

e Increased international standardization of
separation criteriaand resultant enhanced sys-
tem safety.

Agency Outputs. The FAA's “Strategic Plan for
Oceanic  Enhancements and  Separation
Reductions’ describes a systematic process for
revising international separation values and
establishes priorities for such changes. To
document and evaluate each separation change,
the FAA produces a series of  supporting
products:

e Opeational assessments of the vaue the
change brings to Air Traffic Control (ATC)
system providers and users.

« Benefit-cost analysis regarding the change.

e Safety assessment of the system before and
after application of the separation change.

e Publication of FAA regulatory materia re-
quired by the change.

e Completion of any new rulemaking required
by the change.

e Development of ATC procedures required by
the change.

« Development of any new or changed Interna-
tional Civil Aviation Organization (ICAO)
guidance material, annexes, or regional sup-
plementary procedures required to standard-
ize and make the reduced separation value
safe for international operations.

e Establishment and maintenance of any long-
term safety oversight functions required for
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the implementation and continued safe use of

the reduced separation value.
Customer/Sakeholder  Involvement:  The
Separation Standards Program  establishes

appropriate 1CAO-government-industry forums
to draw all parties concerned with a change in
Separation standards into a common process. The
cooperating entities may include: state Civil
Aviation Authorities (CAA), ICAO Regional and
Headquarters elements, ATS providers, ATC
system users, industry trade organizations, and
unions representing controllers and pilots.

Participants in specific change processes include:

e Pacific separation standards. Changes pro-
ceed with the coordination and endorsement
of the (North Pacific) Oceanic Work Group,
Informal (North) Pacific ATC Coordinating
Group, and Informal South Pacific ATS Coor-
dinating Group, as well as the ICAO Pacific
Reduced Vertica Separation Minimum
(RVSM) Task Force.

¢ North Atlantic separation standards. Changes
are carried out through the ICAO Regional
Planning Group, the North Atlantic Systems
Planning Group.

e West Atlantic Route System Separation Stan-
dards (WATRS). Proposed improvements in-
volve participation of the New York Oceanic
Capacity Enhancement Task Force.

* Gulf of Mexico and Caribbean Separation
Standards. Proposed changes involve partici-
pation of the Gulf of Mexico Work Group and
the ICAO CAR/SAM Regiona Planning and
Implementation Group (GREPECAS) group.

e The program also provides FAA representa-
tion on ICAO’s Review of the Genera Con-
cept of Separation Panel (RGCSP)—the focal
point for development of the technical justifi-
cation for new separation minima as well as
the forum for assessing application of recom-
mended ICAO separation practices on a glo-
bal and regional basis.

Accomplishments: The Separation Standards
Program has been the vehicle for the FAA to
bring about major reductions in separation
standard vaues affecting international airspace.



In the past three years, the program has been
responsible for several significant changes:

« North Atlantic RVSM, or 1000-ft. vertical
separation standard above flight level (FL)
290 (March 1997). Introduction of this
change marked the culmination of a 15-year
effort by the FAA and other State CAAsto re-
duce the high-altitude separation standard.
Several studies had predicted that the RVSM
would be the single most cost-beneficial sep-
aration change possible for oceanic airspace;
actual experience has proven that the studies
were accurate forecasters of RVSM benefits.
Within the first 12 months after RVSM imple-
mentation, each of the 10 operators account-
ing for a combined 60 percent of annua
North Atlantic operations had recovered the
sunk costs associated with bringing its air-
craft into compliance with RVSM require-
ments.

e Northern Pacific 50-nm lateral separation
standard based on operator compliance with
Required Navigation Performance (RNP)-10
requirements (April 1998; December 1998;
and February 2000). This linkage between a
separation standard and an RNP value
marked the first use of the ICAO-endorsed
concept in any portion of worldwide airspace.
The change has led to measurable improve-
ments in both ATC operations and aircraft
fuel-burn and transit time.

e North Atlantic Implementation Management
Group Cost Effectiveness (NICE) Program
(October 1999). This comprehensive fast-
time-simul ation-based assessment of the ben-
efits associated with North Atlantic separa-
tion changes proposed through the year 2010
resulted in significant changes. Plans were
modified for ATS system infrastructure ex-
penditures and users were held to different
schedules and equipage requirements in order
to participate in the project within the air-
space. The FAA's NICE Program contribu-
tions were the result of a combined effort by
federal staff members and grant-sponsored
university researchers.

e Pacific RVSM (February 2000). Based on
FAA encouragement, contributions, and pre-
vious experience in the North Atlantic, the
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ICAO Asia and Pacific Region planning
group established the Pacific RVSM Task
Force which oversaw successful implementa-
tion of the RVSM in February 2000. The
FAA chaired or co-chaired all Task Force
working groups and provided the technical
consultation concerning RVSM implementa-
tion to states in the region. The ICAO Asia
Pacific Region planning group agreed that the
FAA Technical Center would provide the
safety oversight function associated with
RVSM implementation and endorsed estab-
lishment of the Asia/Pacific Approvals Regis-
try and Monitoring Organization (APARMO)
to carry out this function.

R&D Partnerships. The Separation Standards
Program provides FAA representation to ICAQO’s
RGCSP, the principal global forum for moving
ahead with the development of new separation
minima. The FAA and other CAAs typically
cooperate in such work, with each dtate-
participant freely sharing research results within
the Panel. In addition, the Separation Standards
Program maintains close research ties with
academia through sponsorship of grants and
cooperative work with Rutgers University in the
development of large fast-time simulation models
of oceanic airspace. The program also has adirect
link with international separation research
activities in which the FAA’'s GPS Monitoring
System supports EUROCONTROL's RVSM
safety oversight activities. In turn, that
international body provides access to the products
of its RVSM research.

MAJOR ACTIVITIESAND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

Emphasisin FY 2001 will be in four major areas:

e Pacific RVSM: expansion of the Rv SM upper
stratum from FL 390 to FL 410 throughout
the Pacific.

* Development and acceptance by ICAO of re-
quirements for 30-nm lateral separation stan-
dard based on automatic dependent surveil-
lance in oceanic and remote airspace.

e Preparationsfor November 2001 implementa-
tion of RVSM in the West Atlantic Route
System.
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Establishment of a comprehensive plan to in-
troduce RVSM and horizontal—plane separa-
tion reductions in the Gulf of Mexico and the
ICAO Caribbean/South American Region.

Initiation of work to introduce NICE simula
tion methodology into Pacific system plan-
ning and analysis.

KEY FY 2002 PRODUCTSAND MILE-
STONES:

Implement the West Atlantic Route System
RVSM in November 2001.

Complete work within RGCSP to formalize
implementation requirements for 30-nm lat-
eral and 30-nm longitudinal separation stan-
dards.

Implement plan formulated in FY 2001 to re-
duce separation minima in Gulf of Mexico
and ICAO Caribbean/South American Re-
gion.

Continue to provide a safety oversight func-
tion in Pacific and North Atlantic.

Finalize of NICE work to quantify North At-
lantic communication regquirements associ-
ated with reduced separation minima.
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Production of preliminary Pacific airspace
planning and anaysis methodology-based
upon NICE developments.

FY 2002 PROGRAM REQUEST:

The FY 2002 program request provides for:

Completion of real-time simulation, proce-
dure development and safety oversight activi-
ties necessary to permit November 2001 in-
troduction of RVSM into the West Atlantic
Route System.

Completion of work necessary to finalize im-
plementation requirements for reducing hori-
zontal-plane separation minima to 30-nm—
with such requirements anticipated as satis-
fied by Automatic Dependent Surveillance.

Expansion of safety oversight assistance be-
yond the Pacific and North Atlantic, includ-
ing augmentation of the GPS Monitoring Sys-
tem to support Gulf of Mexico, Caribbean/
South American, and possible NAS RVSM
implementation.
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APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2000) $2,545
FY 2001 Enacted 2,200
FY 2002 Request 2,200
Out-Year Planning Levels (FY 2003-2006) 10,500
Total $17,445
FY 1998 FY 1999 FY2000] FY 2001 FY 2002
Budget Authority ($000) Enacted| Enactedl Enacted] Enactedl Request
Contracts:

Separation Standards 0 0 1,400 2,200 2,200
Personnel Costs 0 *1,145 0 0 0
Other In-house Costs 0 0 0 0 0

Total 0 1,145 1,400 2,200 2,200
OMB Circular A-11, FY 1998 FY 1999 FY2000] FY 2001 FY 2002
Conduct of Research and Development ($000) Enacted| Enacted| Enacted] Enacted] Request
Basic 0 0 0 0 0
Applied 0 1,145 0 0 0
Development (includes prototypes) 0 0 1,400 2,200 2,200

Total 0 1,145 1,400 2,200 2,200

*In FY 1999 in-house costs for Separations Standards Project was included in System Capcity, Planning and

Improvements budget item.
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Separation Standards FY 2002 Program Schedule
s Request
Product and Activities (8000) | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 | FY2006

Separation Standards

West Atlantic Route System (WATRS) Reduced Vertical Separation $200

Minima (RVSM)
Conduct Safety Oversight

Develop Procedures L 2 o

Implement L 2 o
Complete North Atlantic Implementation Management Group $200

Cost Effectiveness (NICE)

Develop Final Recommendations L 2 o
Pacific RVSM $300 * 4 4 4 4

Implement Fully L2

Conduct Safety Oversight ¢ O O O O O
30-nm lateral/30-nm Longitudinal Separation $300

Develop Requirements ¢ O

Implement Changes O O Lol
Gulf of Mexico and Caribbean Separation Changes $1,000

Developed Requirements ¢

Develop Procedures L3

Implement Changes O O O O Lol
Pacific System Analysis $200

Modify NICS Model < Led O

Develop Recommendations L3 O Lol Lol O

Total Budget Authority $2,200 $2,200 | $2,200 | $2,400 | $2,500 | $2,500 | $3,100

Notes:
— Out year numbers are for planning purposes only. Actual funding needs will be determined through the annual budget process.
- In the Facilities and Equipment appropriations, personnel and other costs are budgeted in Activity 5, not the program budget line item.
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F& E 1F01 — Domestic Reduced Vertical Separation Minima

GOALS:

Intended Outcomes. The Domestic Reduced
Vertical Separation Minima (DRV SM) Program is
working to reduce the separation standard within
the domestic airspace of the continental United
States, in order to achieve the following benefits
for providers and users of the domestic air traffic
control system:

» Increased system efficiency through reduced
fuel-burn and decreased delays.

» Increased theoretical system capacity through
increased capability of controllers to support
greater numbers of routes and flight levels
safely within the same airspace.

Agency Outputs. The DRVSM Plan decribes a
systematic process for revising domestic
separation standards between FL290 and FL410
and establishes priorities for such changes. To
document and evaluate each separation change,
the FAA produces the following supporting
products:

e Operational assessments of the vaue the
change brings to providers and users of the
Air Traffic Control (ATC) system.

e A benefit-cost analysis regarding the change.

« A safety assessment of the system before and
after application of the change.

e Publication of FAA regulatory materia re-
quired by the change.

e Completion of any new rulemaking required
by the change.

e Development of ATC procedures required by
the change.

e Development of any new or changed guid-
ance material and procedures required to stan-
dardize and make the reduced separation stan-
dard safe for domestic operations.

e Establishment and maintenance of any long-
term safety oversight function required for
the implementation and continued safe use of
the reduced separation standard.

Customer/Stakeholder  Involvement: The
DRVSM Program creates appropriate
government-industry forums to draw al

concerned parties into a common process. The
cooperating entities include: DOD, Canada, ATS
providers, ATC system users, industry trade
organizations, and unions representing controllers
and pilots.

Accomplishments: The DRVSM Program is the
vehicle for the FAA to effect magjor reduction in
separation standards affecting domestic airspace
within the United States. This recently funded
program has established a comprehensive plan for
the implementation of its objectives. Fast-time
simulations were conducted for a preiminary
assessment of benefits.  Anindustry day seminar
was conducted for users, who included
representatives  identified as  customery
stakeholders.

R&D Partnerships: Colorado State University has
teamed with the program to investigate the impact
of mountain wave activity on DRVSM. A
relationship aso was stablished  with
EUROCONTROL to collect and anaylyze data
related to RVSM in Europe.

MAJOR ACTIVITIESAND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

e Conducted a cost-benefit analysis.

» Examined the operational factors and control-
ler workload associated with implementation
of DRVSM via human-in-the-loop simula-
tions.

» Developed and deployed a monitoring system
and established North American Approvals
Registry and Monitoring Organizaion.

»  Performed rulemaking for the implementation
of DRVSM .

¢ Conducted DRVSM seminar for customers
and stakeholders.

» Developed pilot procedures for application
within DRVSM airspace.

* Developed ATC procedures for use within
DRV SM airspace.

» Developed procedures for handling mountain
wave activity within DRV SM airspace.

e Began aninitial safety analysis.
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KEY FY 2002 PRODUCTSAND MILE-
STONES:

e Assess the impact of DRVSM implementa
tion on NAS automation systems and plan for

upgrades/modifications.

e Continue simulations to test newly devel oped
ATC procedures and report on simulation re-

sults.
e Continue work on the saf ety assessment.

« Deveop and test acceptable ATC procedures
for non-approved military aircraft to transit

DRV SM airspace.
e Continue the rulemaking process.

FY 2002 PROGRAM REQUEST:
The FY 2002 program regquest provides for:
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The conduct of real-time simulation and
safety assessments necessary to progress the
DRV SM Program towards implementation.

Analyses of the outcomes and implications of
completed real-time simulations and safety
assessments.

The development of procedures based on an
operational understanding of real-time simu-
lation and safety assessment analyses.

The continuation of tasks necessary in the
rulemaking process for the phased implmen-
tation of DRVSM beginning in December
2004.

Expansion of the collaborative effort with ac-
ademia, users and providers of ATC services
and the aviation industry to ensure under-
standing, and acceptance of DRV SM benefits.
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APPROPRIATION SUMMARY
Amount ($000)

Appropriated (FY 1982-2000) $0

FY 2001 Enacted 0

FY 2002 Request 2,100

Out-Year Planning Levels (FY 2003-2006) *

Total $2,100

FY 1998 FY 1999 FY2000] FY 2001 FY 2002

Budget Authority ($000) Enacted| Enacted] Enacted] Enacted] Request
Contracts:

Domestic Reduced Vertical Separation Minima 0 0 0 0 2,100
Personnel Costs 0 0 0 0 0
Other In-house Costs 0 0 0 0 0

Total 0 0 0 0 2,100
OMB Circular A-11, FY 1998 FY 1999 FY2000] FY 2001 FY 2002
Conduct of Research and Development ($000) Enacted| Enacted] Enacted] Enacted] Request
Basic 0 0 0 0 0
Applied 0 0 0 0 0
Development (includes prototypes) 0 0 0 0 2,100

Total 0 0 0 0 2,100

Note: FY 2002 is the first year of funding under Facilities and Equipment Advanced Technology Development

and Prototyping.

* Qut year funding under review
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Domestic Reduced Vertical Separation

du FY 2002 Program Schedule
Minima Program Request
Product and Activities ($000) FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 | FY2006
Domestic Reduced Vertical Separation Minima
DRVSM $2,100

Conduct Role Making Lo

Conduct Safety Assessment O O O O

Develop Database <o <o o <o <o

Develop Monitoring Procedure O

Conduct Modeling and Simulations L3 L3

Conduct Analysis of Data O O

Develop Procedures O

Total Budget Authority $2,100 $2,100 * * * *

Notes:

- Out year numbers are for planning purposes only. Actual funding needs will be determined through the annual budget process.
- In the Facilities and Equipment appropriations, personnel and other costs are budgeted in Activity 5, not the program budget line item.

* Out Year Funding Request Under Review. FY 2002 is the First Year of Funding under Facilities and Equipment Advanced Technology

Development and Prototyping.
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F& E 1F01— NAS Requirements Development

GOALS:

Intended Outcomes: This program will support
mission analysis (MA) and NAS regquirements
development efforts. It will fund studies and
other effortsto prepare and validate strategies and
proposals designed to increase overall NAS
efficiency. Also, it will support the FAA System
Efficiency mission goal to “provide an aerospace
transportation system that meets the needs of
users and is efficient in the application of FAA
and aerospace resources.”

As part of the Agency’s Acquisition Management
System (AMS) process, the FAA routinely
examines current and projected needs within the
NAS, with the goal of defining requirements to
meet identified needs. This budget line item
provides, on a recurring basis, the means to
independently investigate the particulars of
selected programs (service or system) or
technologies.  Such investigations assist in
determining and selecting only those programs or
technologies best suited to advance overall NAS
system efficiency.

Agency Outputs: Activities funded by this
budget line item include:

e Simulation

e Human factors

»  Procedure devel opment

*  Performance definition

e Impact analysis

«  Workload analysis

e Hazard analysis

* NAS architecture development
Specific FY 02 programsinclude:

» Define and conduct regquirements activities in
support of developmental programs

— Develop a Requirement Evaluation Plan in
order to resolve a number of functional and
performance requirementsissues. The goal
isto incorporate developmental programs
into the AMS.

» Develop ARS En Route requirements for the
NAS Design Tool.

and assumptions, status and progress of in-
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— Prepare and validate an integrated set of
future Air Traffic Services (ATS) en route
domain requirements and a roadmap for
implementing those requirements—to be
incorporated into the NAS Design Tool.

« Maximize value of En Route investments

— Develop adetailed Results Chain for En
Route services.

— Define investment packages containing
necessary and sufficient initiatives to pro-
duce a meaningful end-user benefit.

— Prepare an En Route services strategy pa-

per containing a set of Value Cases for
each investment package considered.

— Provide aplan to manage the realization
of benefits.

» Evauate use of Collaborative Convective
Forecast Product (CCFP) as a tool within the
Collaborative Decision Making (CDM) pro-
gram
— Monitor and assist in the development of

CCFP into a 24-hour-a-day program.

— Bvaluate the effectiveness and utilization
of CCFP during previous poor weather
Sessions.

— Develop an overal aviation weather tele-
communications strategy and mission
needs analysis.

e Support requirements definition and devel op-

ment of research demonstration program for
the Traffic Management Units (TMU)

— Develop, coordinate and provide over-

sight of research demonstration programs
required by the TMUs

MAJOR ACTIVITIESAND ANTICIPATED

FY 2001 ACCOMPLISHMENTS:

 Developed a four-part Results Chain that

elaborates a strategy for sustaining and en-

hancing En Route services.

Completed two Value Plots that illustrate the

relative value of investments contemplated to

sustain and enhance En Route services.

» Developed a Benefits Register that tracks
achievement of benefits, management of risks

vestment packages.
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KEY FY 2002 PRODUCTSAND MILE-
STONES:

e Prepare ora and written findings on efforts to
prepare and validate future En Route domain
requirements.

e Complete an En Route services strategy paper
that informs decision makers of choices avail-
able to them.

» Develop a Governance Process — a segquence
of investment reviews that report on the
progress of investments, review assumptions
and risks, and achievement of expected bene-
fits.

» Evaluate use of CCFP within the overal Col-
laborative Decision Making program—in-
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cluding development of real-time verification
statistics.

e Develop, coordinate, and provide oversight of
the Traffic Management Unit research dem-
onstration program.

FY 2002 PROGRAM REQUEST: A major key
to maintaining objective, integrated NAS
requirements development is a reliable,
sustainable funding source that allows critical
analyses of selected developmental systems—
those systems that provide both the greatest
potential payoffs for NAS system efficiency and
the greatest risk of failure. The requested funding
will alow investigations that will increase the
probability of system success and identify factors
and situations that require solutions before
development begins.
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APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2000) $0
FY 2001 Enacted 2,900
FY 2002 Request 3,000
Out-Year Planning Levels (FY 2003-2006) 12,600
Total $18,500
FY 1998 FY 1999 FY2000] FY 2001 FY 2002
Budget Authority ($000) Enacted| Enactedl Enacted] Enactedl Request
Contracts:

NAS Requirements 0 0 0 2,900 3,000
Personnel Costs 0 0 0 0 0
Other In-house Costs 0 0 0 0 0

Total 0 0 0 2,900 3,000
OMB Circular A-11, FY 1998 FY 1999 FY2000] FY 2001 FY 2002
Conduct of Research and Development ($000) Enacted| Enacted| Enacted] Enacted] Request
Basic 0 0 0 0 0
Applied 0 0 0 0 0
Development (includes prototypes) 0 0 0 2,900 3,000

Total 0 0 0 2,900 3,000
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NAS Requirements Development EY 2002; Program Schedule
L eques
Product and Activities (8000) | FY 2001 | FY 2002 | FY 2003 [ FY 2004 | FY 2005 [ FY2006
Def::;iicir;i(i SConduct Requirements Activities in Support of RE&D $1.375 * o o o o o
Develop ARS En Route Requirements for NAS Design Tools $225 L 2 <o <o
Maximize Value of En Route Investments $100 L 2 o Lo
Evaluate Use of Collaborative Convective Forecast Product (CCFP)
within the Collaborative Decision Making (CDM) Program $675 . < < < <
Support Requirements Definition and Development of Research
Demonstration Program for Traffic Management Unit (TMU) $625 ¢ o < < o
Total Budget Authority $3,000 | $2,900 | $3,000 | $3,000 | $3,000 | $3,000 | $3,600

Notes:

- Out year numbers are for planning purposes only. Actual funding needs will be determined through the annual budget process.

- In the Facilities and Equipment appropriations, personnel and other costs are budgeted in Activity 5, not the program budget line item.
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A04a Weather Program:

GOALS:

Intended Outcomes. The FAA intends to
prothat are more accurate, accessible, and
efficient than existing services. These upgrades
will enhance flight safety, increase system
capacity, improve flight efficiency, reduce air
traffic controller and pilot workload, improve
flight planning, increase productivity, and en-
hance situational awareness.

As required by the Federal Aviation Act of 1958,
as amended, the FAA cooperates with the
Department of Commerce in promoting and
developing meteorological science, and in
fostering support of research projects through the
use of private and governmental research facili-
ties. These duties are further amplified by recom-
mendations contained in the National Aviation
Weather Initiatives (1999), prepared by the Joint
Action Group for Aviation Weather for the
National Aviation Weather Program Council of
the Office of the Federal Coordinator for
Meteorology, and the final report of the Weather
Joint Services Implementation Team (2000).

The weather program directly supports FAA
Strategic Goal #1 in the performance area of
Safety: “Through research, identify methods that,
when implemented would reduce the fatal
accident rate, due to weather” and Goa #2,
Efficiency — reducing system delays, through
development of weather dependent wake
turbulence spacing standards for aircraft.

The weather program supports the FAA's policy
of focusing its research, development, and
acquisition on “products that will improve the
safety and efficiency of the Air Traffic System,”
and it also directly supports the agency’s “ Safer
Skies” initiatives.

This weather R,E&D program, in collaboration
with National Weather Service (NWS) programs,
produces weather algorithms (technology), more
accurate and rapid forecasting and dissemination
of forecasts (delivery) enhanced intuitive
capability for aviation decision makers, and
supports the development of aviation weather
instructional material (education).
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Agency Outputs: The weather program focuses
on conducting applied research to solve opera-
tional problems through the development of new
and improved weather agorithms and more
efficient wake turbulence standards and
procedures. The weather agorithms, are being
developed for implementation on appropriate
National Airspace System (NAS) platforms
(including the weather and radar processor, and
the integrated terminal weather system) and on
NWS systems and continue to be transferred to
private weather service companies in support of
the NAS. This transfer of technology enables
these companies to derive specialized aviation
weather products from FAA research efforts.
Algorithm development provides capabilities for
dissemination to aviation weather users in support
of air traffic control automation tools including:

* Depiction of current and forecasted in-flight
icing areas to enhance safety, airspace effi-
ciency, and aircraft utilization.

* Interactive dataassimilation, editing and fore-
cast tools to improve aviation advisories and
forecasts issued by the NWS.

e Location, timing, and severity of convective
weather hazards to improve flight safety and
enhance capacity.

» Depiction of current and forecasted precipita-
tion type and rate to enhance safety and effi-
ciency in the terminal area.

»  Short-term forecasts and prediction of ceiling
and visibility in the terminal area for en-
hanced capacity

* |n-situ and remote detection and forecast of
enroute turbulence including clear air.

In addition, the weather program is conducting
wake turbulence research to reduce airport delays.
The goa is to adapt NASA Aircraft Vortex
Sensing System (AV OSS) technology for weather
dependent wake turbulence spacing with an initial
focus on safety and capacity initiatives for closely
spaced parallel runways.

Customer/Stakeholder  Involvement: The
weather research priorities and plans are
consistent with user needs. The program worksin
concert with the Aviation Weather Directorate
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(ARW), to derive research projects and priorities
from the interagency National Aviation Weather
Initiatives (1999), merged with other NAS
drivers, such as “Safer Skies,” Freeflight
implementation and the NAS operational concept
documents. The weather program continually
revalidates these priorities and plans by giving
briefings in public forums such as the 2000
National Business  Aircraft ~ Association
conference to the Friends/Partners in Aviation
Weather Forum.

The weather program has also analyzed aviation
weather service users needs and requirements
found in the Aviation Safety Action Plan.
Additionally, it has addressed industry
recommendations and requirements found in
several related documents and publications.

Accomplishments: The following represent ma-
jor accomplishments of the weather program:

e Rapidly updated cycle analyses and fore-
cast capabilities to provide more accu-
rate and higher resolution upper winds, tem-
perature, and precipitation data. Use of
more accurate data on hazardous weather and
jet streams has reduced flight times and/or
flight delays.

e Issued the first-ever forecast of freezing pre-
cipitation aloft at the aviation weather center
in Kansas City in response to FAA-proposed
rulemaking for turboprops flying into condi-
tions conducive to in-flight icing. Thesefore-
casts have increased airspace efficiency, air-
craft utilization, and safety, especialy for
commuter aircraft.

e Commenced flight test of humidity sensor on
United Parcel Service (UPS) aircraft, as part
of the Water Vapor Sensing System (WVSS)
program, leveraged with NOAA. The avail-
ability of detailed water vapor data in real
time will be utilized to make more accurate
in-flight icing, ceiling, and visibility fore-
casts.

» Completed upgrades to Next-Generation
Weather Radar (NEXRAD) algorithms, storm
cell identification and tracking, hail detection,
and mesocyclone and tornado detection
(leveraged with NWS). These upgrades have
enabled better definition of location, timing,

and severity of convective weather hazards
resulting in enhanced flight safety and capac-
ity.

» Completed convective storm growth and de-
cay field testsin Dallasand Orlando. Thisre-
search is resulting in the accurate short-term
prediction of the initiation, growth, and decay
of storm cells as it is providing operational
benefit at the above two sites. It is enhancing
safety and capacity by improving aircraft
avoidance of hazardous weather, resulting in
enhanced strategic and tactical flow manage-
ment planning, allowing more effective rout-
ing of traffic to/from airports and runways.

e Transferred Weather Support to Deicing De-
cision Making (WSDDM) system technol-
ogy to a commercial weather provider to pro-
vide ground deicing decison making infor-
mation to airlines, airports and cities. WS-
DDM system information has resulted in
increased safety (at time of takeoff) cost sav-
ingsin use of deicing fluids/associated equip-
ment/ personnel, and efficiencies in runway
and off-airport plowing/departures/arrivals.
Awarded 1999 Government Technology
L eadership Award.

* Implemented initial operating capability of
the Aviation Gridded Forecast System
(AGFS) at the NWS, providing an aviation
specific weather database for the aviation
community and user access to this data via
the Aviation Digital Data Service (ADDS).
The ADDS flight path tool depicting vertical
cross sections of weather along user-specified
flight routes is providing benefit to users es-
pecially general aviation. Awarded 2000
Government Technology L eadership Award.

e Installed a wake turbulence monitoring sys-
tem at San Francisco International Airport to
support the Simultaneous Offset Instrument
Approach (SOIA) safety and capacity initia-
tive.

R&D Partnerships: In addition to its
partnership with the FAA's Aviation Weather
Directorate, weather research activities are
closely coordinated and leveraged with industry,
academia, and other government agencies. This
is done directly through interagency agreements,
university grants and Memorandums of Agree-



ment (MOAS). Principal partners include the
National Center for Atmospheric Research;
NOAA's Forecast Systems Laboratory; the
Environmental Technology Laboratory and Na
tional Severe Storms Laboratory; Massachusetts
Institute of Technology’s Lincoln Laboratory;
NWSs Aviation Weather Center and
Environmental Modeling Center; the Center for
Wind, Ice, and Fog Research a the Mount
Washington  Observatory; NASA  Dryden,
Langley and Glenn; the Office of Naval Research;
the U.S. Army Cold Regions Research and
Engineering Laboratory; UPS; and facilities of
several universities, airlines, port authorities, and
cities.

Research results are transferred to the private sec-
tor via cooperative research and development
agreements with GTE, Kavouras, WSI, Harris,
AccuWeather, Jeppesen, Sonalyst, and Radian.

Wake turbulence activities are conducted jointly
or closdy coordinated with NASA, the Volpe
Center, MIT Lincoln Labs, MITRE, and
international research efforts.

MAJOR ACTIVITIESAND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

e Obtained FAA approval for anicing diagnosis
algorithm for operational NAS use.

« Commenced inclusion of turbulence in-situ
data into forecast models.

e Transfered ADDS to AWC for 24/7 opera
tions.

e Obtained FAA approval for an initia national
convective weather product for operational
NAS use.

e Commenced development of 1-2 hour pre-
cipitation forecast.

* Conducted evaluation of marine stratus burn-
off forecast at San Francisco International
Airport (SFO).

» Delivered damaging downburst algorithm to
Radar Operations Center (ROC).

e Implemented Phase | wind data & dissemina
tion system at Juneau Airport.

e Commenced Phase | development of oceanic
convective nowcasting products.
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* Commenced analysis and planning for the
National Ceiling and Visibility (C&V) Pro-
gram.

e Developed delay reducing wake turbulence
procedures and standards for San Francisco
International Airport.

KEY FY 2002 PRODUCTSAND MILE-
STONES:

* Implement icing intensity and threat fields
into icing potential products.

* Implement cloud display forecast via ADDS
flight path tool.

e Implement boundary layer data into Inte-
grated Terminal Weather System (ITWS) pro-
totypes.

e Complete in-situ based turbulence detection
product evaluation.

e Implement 1-2 hour marine stratus burn-off
forecast for San Francisco International Air-
port.

» Deliver astorm tracker algorithm to ROC.

* Implement a certified wind system at Juneau
Airport.

e Complete analysis of Phase | demo and bene-
fits of Oceanic Convective Nowcasting man-
ual products.

* Develop an instrument flight rules (IFR)
product for the Aviation Weather Center
(AWC) as part of the National C&V pro-
gram.

e Complete implementation of a wake turbu-
lence monitoring system at San Francisco.

e Initiate wake monitoring system at Newark to
support Precision Runway Monitoring (PRM)
operations.

FY 2002 PROGRAM REQUEST:

« Develop new agorithms for improved fore-
casts of freezing drizzle aoft.

e Continue to develop automated data analysis
and assimilation techniques.

e Trangtion weather research products to oper-
ations in the NWS, the FAA, and industry au-
tomation and weather systems.

« Develop oceanic convective nowcasting
products.
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e Conduct wake turbulence research to enable
terminal procedures for closely spaced, paral-
lel runway operations at major airports.

APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2000) $ 202,019
FY 2001 Enacted 24,751
FY 2002 Request 28,368
Out-Year Planning Levels (FY 2003-2006) 118,038
Total $ 373,176
FY 1998 FY 1999 FY 2000 FY2001 FY 2002
Budget Authority ($000) Enacted Enacted| Enacted| Enacted] Request
Contracts:

Weather Program 14,500 17,836 18,635 23,960 26,406
Personnel Costs 664 817 629 705 1,506
Other In-house Costs 136 31 36 86 456

Total 15,300 18,684 19,300 24,751 28,368
OMB Circular A-11, FY 1998 FY 1999 FY 2000 FY 2001 FY 2002
Conduct of Research and Development ($000) Enacted Enacted| Enacted| Enacted] Request
Basic 0 0 0 0 0
Applied 15,300 18,684 19,300 24,751 28,368
Development (includes prototypes) 0 0 0 0 0

Total 15,300 18,684 19,300 24,751 28,368
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AO4a - Weather Program
Product and Activities

FY 2002
Request
($000)

Program Schedule

FY 2001

FY 2002

FY 2003

FY 2004

FY 2005

FY2006

041-110 Aviation Weather Analysis and Forecasting
In-Flight Icing
Icing Diagnosis Algorithm Approved by FAA for Operational

NAS Use . . . . .
Implement Icing Intensity & Threat Fields into Icing Potential

Products
Implement Icing Algorithms for Data-Poor Regions
Test Airborne Detection Systems

Storm Growth and Decay
Initial National Product Approved by FAA for Op. NAS use Product
Implement Boundary Layer Data into ITWS Prototype Forecast
Complete Demo of Growth & Decay Algorithms with ATC Users

NEXRAD Algorithms
Deliver Damaging Downburst Algorithm to Op. Spt. Facility
Deliver Storm Tracker Algorithm to OP. Spt. Facility

Deliver Storm Tracker Algorithm to OP. Spt. Facility
Aviation Gridded Forecast System

Transfer ADDS to AWC for 24/7 operations

Implement Cloud Display fc via ADDS Flight Path Tool

Implement at AWC Capability to Interactively Generate
Collaborative Products

Model Development and Enhancement

Commence Development of Weather Research & Forecasting Model
(WRF)
Winter Weather Research
Commence Development of 1-2 hr. Snowfall Forecast
Develop Techniques to Detect/Forecast Precip. Type/rate
Ceiling and Visibility
Evaluate Performance of 1-2 hr. Burn-Off Forecast at SFO
Implement a 1-2 hr. Marine Stratus Burn-Off Forecast at SFO

Juneau

Implement Phase 1 Wind Data Ingest & Dissemination Sys.
Turbulence

Commence Inclusion of In-Situ Turbulence Data into Models

Complete In-Situation Based Detection Product Evaluation
Airborne Humidity Sensor

Complete Sensor Evaluation/NOAA/FAA Decision on Utility
National Ceiling and Visibility

Commence Analysis and Planning
Develop IFR product for the AWC

Oceanic Convective Nowcasting
Commence Phase 1 Development of Manual Products
Commence Phase 1 Development of Manual Products

Wake Turbulence
Support Safety/Capacity Initiative at High Priority Airports

Adapt NASA AVOSS Technology for FAA Operational Use

Personnel and Other In-House Costs

$2,068

$2,964

$1,500

$1,870

$1,659

$1,550

$750

$6,700

$2,749

$501

$1,956

$1,139

$1,000

$1,962

<

Total Budget Authority

$28,368

$24,751

$28,368

$28,827

$29,229

$29,807

$30,175

Note: Out year numbers are for planning purposes only. Actual funding needs will be determined through the annual budget process.
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2.2 Airports Technology Program Area Description

Mission

The Airport Technology program mission is to
enable the nation’s airports to accommodate pro-
jected traffic growth within an operationa envi-
ronment free of accidents and fatdities. The
Agency’s regulatory obligation, under 49 U.S.C.
47105(b) 3, is key to achieving thismission. The
development and promulgation of standards, cri-
teria, and guidelines provide technology solutions
that affect the plan, design, construction, opera-
tion, and maintenance of the massive airport sys-
tem.

Each year, the U.S. airport system logs over 600
million passenger enplanements at over 17,000
landing facilities with terminal buildings and ac-
cess roads. Today’s system consists of six hillion
square feet of pavement with a replacement value
estimated at $100 billion. The aircraft fleet will
certainly grow in number; but more significantly,
individual aircraft will increase in size, operating
speed, gear loading, and configuration. To dea
safely with greater numbers of more demanding
aircraft, airport pavements will need capital im-
provements costing billions of dollars.

The program’s areas of focus include:

e Airport pavement design

» Airfield design

e Wildlife control and hazard mitigation
* Runway incursions

* Visua guidance systems

» Surfacetraction

» Post-crash rescue and firefighting

Intended Outcomes

The most important program outcomes are reduc-
ing or eliminating aircraft accidents and lowering
the cost of developing and maintaining safe air-
ports.

The Airport Technology program area supports
several FAA Strategic Plan goals:

e System Safety: Reduce the number of acci-
dents and incidents occurring on or near the
airport surface. Current areas of emsis in-
volve the reduction of incidents in which air-
port surface condition is a cause or factor, re-
duction of hazards from wildlife strikes, and

reduction of runway incursions and runway
transgressions.

e System Capacity: Enhance airport capacity.

e Industry Mtality: Enhance the vitality and in-
ternational competitiveness of the U.S. com-
mercial air transportation industry.

e Global Leadership: In cooperation with in-
dustry and other Federal agencies, promote
U.S. aviation system technologies.

e Environmental Responsibility: Create an en-
vironmentally effective and responsive FAA
both domestically and internationally.

System Safety — A comprehensive R&D pro-
gram targets the reduction or elimination of air-
craft accidents and incidents. The program seeks
to reduce the risk of aircraft sliding off runways
due to the presence of water, snow, and ice, or
other surface contaminants such as rubber and
anti-icing materials. Improved runway traction
through use of improved methods, materials, and
procedures for detecting and removing contami-
nants from runway surfaces is the central focus of
this research.

The program is developing national standards for
the design of soft-materia arrester beds. Al-
though these devices have aready been proven
effective in stopping an overrunning aircraft,
more economical materials and installation meth-
ods must be found to encourage their increased
use.

Ongoing research in the area of wildlife control at
or near airports seeks methods of reducing haz-
ards from wildlife strikes with aircraft. These ef-
forts include cooperative research with the De-
partment of Agriculture in assessing wildlife haz-
ards at airports and maintaining a national bird
strike database.

Continued research in visual guidance systems is
necessary to improve the safety of ground opera-
tions during daytime, nighttime, and under low-
visibility conditions. Pilots and vehicle operators
must receive clear and unambiguous information
from lights, signs, and markings. Improvements
in this area will help eliminate runway incursions
and aircraft collisions on airport surfaces. State-
of-the-art light sources and applications are nec-
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essary to enhance the safety and efficiency of air-
craft operations.

Industry Vitality, Global Leadership, and System
Capacity — A comprehensive airport pavement
design research and development (R& D) program
is directed toward the achievement of these
agency goals. The program receives broad based
support from the U.S. and international govern-
ments as well as the collaboration of industry.
The International Civil Aviation Organization
(ICAO) has formally agreed to use the results
from the Airport Technology program to develop
worldwide pavement design standards.

The FAA's pavement research has the potential to
provide large benefits. Each year, approximately
$2 billion is spent by airport operatorsin conjunc-
tion with federal, state, and local governments to
construct, rehabilitate, and maintain airport pave-
ments. About $4 million is spent annually on re-
search. Increasing the pavement life by aslittle as
ten percent through research would result in a 50
to 1 benefit/cost ratio. The program is working to
achieve this attainable goal.

ICAO relies heavily on the results of visual aids
research performed in the United States. An in-
creasing amount of visua aids research is being
performed here in cooperation with the United
Kingdom and other European countries in order
to reduce costs and to develop uniform interna-
tiona standards.

Research efforts are required to devel op strategies
for attacking post-crash fires on the new multi-
level, high-density seating, passenger aircraft be-
ing designed by manufacturers around the world.
Elevated waterway and boom penetration devices
are examples of ways to provide increased pas-
senger survivability and evacuation protection.
Training requirements and firefighting simulators
must still be developed to fully utilize the new ca
pabilities. ICAO is using research results to de-
velop international firefighting standards.

Program Area Outputs

The airport advisory circular system is the FAA's
principa means of communicating with the the
Nation's airport planners, designers, operators,
and equipment manufacturers. Advisory Circulars
(AC) publish the standards used in the design,
construction, installation, maintenance, and oper-
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ation of airports and airport equipment. In all
projects funded through the Airport Improvement
Program (AIP), project work must meet standards
set in one of these ACs. Requirements for pave-
ment construction to meet standards for design,
performance, and durability ensure that the $100
billion investment in airport pavement is pro-
tected. In addition, ACs provide information that
promotes safe and efficient operation under ad-
verse weather conditions.

Over 100 ACs have been published on a wide
range of technical subjects, including airport de-
sign configuration standards, pavement design
and material, lighting and navigational aids, fire-
fighting equipment and procedures, pavement
condition weather sensors, wildlife control, termi-
nal building design, snow/ice control, and equip-
ment and procedures for measuring friction.

The FAA updates ACs, as needed, through infor-
mation and data collected in the entire Airport
Technology R&D program.

Program Area Structure

Various elements of the Airport Technology pro-
gram area affect the safety and operation of air-
craft at or near the airport. Factors that determine
the eventual safety of aflight include:

e Push-back from gate

* Movement on aprons, holding bays, deicing
pads, etc.

e Taxi to/from runway
* Visibility conditions
» Pavement configuration

e Lighting, markings, and signs to guide the
aircraft to/from the runway

e Other ground traffic
¢ Runway surface conditions
*  Presence of birds or deer

« Avallable overrun area beyond the ends of the
runway

* Pavement structural integrity

In addition, the potential of rejected takeoff and
possible rescue efforts is a safety concern associ-
ated with every flight. This program area system-
atically addresses these issues with a single deter-
mination to establish an operational environment
that isfree of accidents and fatalities.



Customer and Stakeholder Involvement

Airport Technology’s major projects support the
overall FAA mission of fostering a safe and effi-
cient airport system. Runway traction research di-
rectly supports the FAA Challenge 2000 recom-
mendation to develop new technologies and stan-
dards for runway friction measurement and saf ety
overrun arrester systems.

Several issuesin the Aviation Safety Plan are sup-
ported by Airport Technology research. These in-
clude preventing runway incursions; improving
takeoff and landing performance monitoring; de-
veloping environmentally acceptable alternatives
for deicing and anti-icing agents; and improving
ground navigation technologies, planning, stan-
dards, signage, and procedures.

Airport Technology rescue and firefighting re-
search supports an ICAQ initiative to replace en-
vironmentally harmful Halon 1211 for extinguish-
ing engine fires and other fuel fires.

Aircraft manufacturers and the FAA urgently
need new pavement design standards for operat-
ing next generation heavy aircraft. Manufacturers
need them to ensure compatibility of their aircraft
on airport surfaces throughout the world. The
FAA needs them to assure the public that federal
funds for rebuilding or strengthening runways are
being judiciously spent to protect the $100 billion
infrastructure investment.

These standards will be developed from data be-
ing collected on the National Airport Pavement
Test Machine—the first-ever of its kind—over the
next ten years. Both the FAA and the Boeing
Company are stakeholders in this important
project. Financed through a cooperative R&D
agreement between the FAA and the Boeing
Company, the design and construction of the ma-
chine has been completed and operation of the
testing facility began in June 1999. Boeing pro-
vided $7 million (one-third of the total cost) to-
wards its completion. The FAA, Boeing, and
ICAO will develop pavement design standards for
ensuring aircraft-airport compatibility on aworld-
wide basis.

Accomplishments

During the past five years, the Airport Technol-
ogy Program has provided products that have en-
hanced the safety of aircraft operations in the
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United States and around the world. Ongoing re-
search will save the public billions of dollars and
protect the environment while attempting to pro-
vide an operational environment free of accidents
and fatalities.

The program has provided an engineering solu-
tion to aircraft overruns by developing the engi-
neered materials arresting system. The Port Au-
thorities of New York and New Jersey have au-
thorized installation of up to five systems at New
York airports at a cost of $4.5 million. The first
installation was completed in December 1996 at
John F. Kennedy Airport. The May 8, 1999 over-
run of Eagle Saab 340 at JFK, with its arrestment
and rescue of all 27 passengers and crew of three,
is a prime example of payoff of our research in
the engineered materials arresting systems.

The Airport Technology Program has developed a
concept for an advanced taxiway system that is
expected to reduce inadvertent aircraft incursions
when demonstrated in the field in FY 2001. The
system controls taxiway lights and signs without
inputs from radar devices to guide aircraft auto-
matically to and from runways and ramps during
low-visibility conditions.

The program has enhanced the performance of
pavement markings (visibility, durability, and
skid resistance) by adding retro-reflective glass
beads and silica.  Work also has advanced on a
new Driver's Enhanced Vision System that allows
airport rescue and firefighting vehicles to navi-
gate through fog, rain, sleet, and snow. This tech-
nology enables quick and effective response to
crash sites. Severa airports around the country
have adopted this technology for their rescue ve-
hicles.

A new pavement design standard has been intro-
duced through the program to alow the new Boe-
ing 777 to operate without weight penalties on ex-
isting pavements. Without this standard, hundreds
of millions of dollars would have been needed to
strengthen U.S. airport pavements.

The Airport Technology Program also has suc-
cessfully tested an innovative technology for air-
craft deicing using infrared energy. The first air
transport category installation became operational
at Newark International Airport in February 2000.
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This technology offers potential cost savings over
conventional methods.

R& D Partnerships

The Airport Technology Program is committed to
working closely with airport operators and ex-
perts from all branches of the aviation industry
and with existing expertise and facilities in the
Department of Defense, academics, highway sec-
tors, foreign countries, and the ICAO. The pro-
gram developed severa cost-effective partner-
ships and agreements, including:

«  FAA-U.S. Army Waterways Experiment Sta-
tion, Interagency Agreement (Pavement).

« FAA-U.S. Air Force, Tyndall Air Force Base,
Interagency Agreement (Aircraft Rescue and
Fire Fighting).

e« FAA-University of Illinois’/Northwestern
University, Center-of-Excellence for Airport
Pavement Research, Partnership through
matching funds.

e FAA-Boeing Company, Cooperative Re-
search and Devel opment Agreement, Partner-

ship through $7 million influx from Boeing
towards the test machine.

e FAA-Canada (Public Works and Government
Services) Project Arrangement for coopera
tive research in pavement technology.

« FAA-National Aeronautics and Space Ad-
ministration (NASA) Memorandum of Un-
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derstanding for joint runway traction re-
search.

Through these partnerships, research results are
published in scientific journals, presented at tech-
nical conferences, and discussed at workshops.

Long-Range View

Support for friction testing of new products to
eliminate slipperiness as a cause of accidents will
continue beyond 2005. Operation of FAA's na-
tional pavement test facility began in June 1999
and will continue for ten years. The data collected
from the test machine will allow smooth introduc-
tion of new heavy aircraft expected to join the
fleet well into the next century. The pavement de-
sign standards based on these data will:

«  Provide assurance to manufacturers about the
compatibility of their aircraft with airports
throughout the world.

e Provide airport operators precise costs esti-
mates to permit new aircraft operations at
their facilities.

« Allow airlines to plan for new equipment and
routes.

e Give airport designers confidence in their de-
signs.

This long-range commitment to improving airport

technology gives the FAA the tools required en-

suring the public that federal funds are being judi-

cioudy spent and that public investment in infra-

structure is prudently managed..



Airport Technology

Intended Outcomes: The FAA intends to
improve airport system safety, efficiency, and
capacity through advancements in aircraft
technology and air traffic control systems. The
FAA will also develop and maintain standards in
al airport system areas to:

¢ Reduce aircraft accidents due to incur-
sions, particularly in low-visbility condi-
tions.

« Reduce aircraft accidents due to dipperi-
ness caused by ice and snow on runways.

« Reduce environmental impacts due to
chemical usage on airports during winter
operations.

« Reduce the massive investment required
for pavements.

e Improve post-crash rescue and firefight-
ing capabilities.

« Reduce the negative impact of wildlife on
airport safety.

Agency Outputs: The FAA is required by
law to develop standards and guidance
material for airport design, construction, and
maintenance. The FAA uses the airport
Advisory Circular (AC) system as its
principal means of communicating with a
user community consisting of U.S. airport
planners, designers, operators, and equipment
manufacturers. ACs cover airport geometric
design, pavement design, safety areas, visual
aids, access roads, rescue and firefighting, ice
and snow control, and wildlife control. The
FAA and its regiona offices enforce
standards and guiding material when
administering the Airport Improvement
Program (AIP).

The Airport Technology program provides the
technical information necessary to support and
update these agency outputs in atimely manner.

Customer/Stakeholder I nvolvement:
Approximately $2 billion is spent annually to
provide operationally safe and reliable airport
pavements. The FAA provides about half of this
amount as AIP grants; state and loca
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governments and airport operators provide the
remainder. Projects funded under the AIP grants
must conform to the FAA ACs or standards.

Aircraft manufacturers need new pavement
design standards for operation of next-generation
heavy aircraft to ensure compatibility of their
aircraft with airport surfaces throughout the
world. To accomplish this, the FAA and the
Boeing Company have entered into a Cooperative
Research and Development Agreement to build a
unique full-scale pavement test facility at the
agency's William J. Hughes Technical Center. The
FAA, the Boeing Company, and the International
Civil Aviation Organization (ICAO) will use data
collected from the project in developing
international pavement design standards.

The FAA needs these standards to assure the
public that Federal funds for rebuilding or
strengthening runways are being judiciously spent
and also to protect the $100 billion investment in
the U.S. infrastructure.

Accomplishments. During the past five
years, the Airport Technology research
program has provided products to enhance
the safety of aircraft operations in the United
States and around the world. Research results
are published as FAA ACs and made
available to users worldwide. Some major
accomplishments are:

e Produced a manual on wildlife control
methods for airports.

e Installed soft-ground arresting systems to
stop aircraft overruns at a major international
airport. On May 8, 1999, the arrestor bed in-
stalled at John F. Kennedy International Air-
port, New York, safely stopped a Saab 340
aircraft carrying 27 passengers and 3 crew
members, from possibly plunging off the end
of the runway into Thurston Bay.

« Developed improved pavement marking
for enhancing visibility, durability, and
skid resistance.

« Began operations of an aircraft deicing fa-
cility using infrared energy at amajor hub
arport.
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« Developed adriver's enhanced vision sys-
tem for firefighting vehiclesto navigatein
rain, snow, and fog.

« Developed an environmentally acceptable
replacement for the chlorofluorocarbon
(CFC) ozone depletor Halon 1211.

« Developed specification for a 55-foot ele-
vated boom and aircraft cabin skin-pene-
tration system.

e Completed a study on stability of heavy res-
cue vehicle and anti-rollover systems.

e Completed an evaluation of ramp access to
commuter aircraft for people with mobility
impairments.

« Issued new pavement design standards to
allow operation of Boeing B-777 without
weight penalties.

« Established a Center of Excellence (COE)
in Airport Pavement Research at the Uni-
versity of Illinois and Northwestern Uni-
versity.

e Instdled a comprehensive instrumenta
tion system in concrete pavements at
Denver International Airport.

e Completed construction of the National Air-
port Pavement Test Facility and dedicated it
on April 12, 1999. Testing at the facility
started on June 4, 1999.

« Established an airport pavement data base
containing field data collected at Denver
International Airport, allowing on-line ac-
cess to researchers worldwide.

« Completed data collection for taxiway
centerline deviation study a John F
Kennedy International Airport, and began
data collection at a second major airport.

R& D Partnerships:

FAA-U.S. Army Waterways Experiment Sta-
tion*

 FAA-U.S. Air Force, Tyndall Air Force Base*

« FAA-USDA, Nationa Wildlife Research
Center, Sandusky, Ohio*
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e« FAA-University of Illinois’/Northwestern
University (COE for Airport Pavement Re-
search)**

e FAA-Boeing Company, Cooperative Re-
search and Development Agreement ($7 mil-
lion Boeing/$21 million total for National
Airport Pavement Test Machine)***

 FAA-Agencies of Canadian Government (for
pavement technology and winter operations
safety)* **

e FAA-NASA (for joint runway traction re-
search)*

* FAA-Port Authorities of New York and New

Jersey (for design and construction of aircraft
arrestor bed)*

e FAA-industry (to test and develop infrared
deicing facilities and soft-ground arrestor ma-
terials)***

* Interagency agreement or
Memorandum of Agree-
ment (MOA)

** Partnership through match-
ing funds

***  Cost Sharing

Through these partnerships, research results are
published in scientific journals, presented at
technical conferences, and discussed at
workshops.

MAJOR ACTIVITIES AND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

Airport planning and design technology

e Produced reports providing data for sizing
terminal e ements such as ticket counters and
hold rooms.

Airport pavement technol ogy

» Continued 3-dimensional Finite Element
Model (FEM) development: computational
efficiency, study of effects of dab size and
gear configurations.

e Completed documentation report for Layered
Elastic Pavement Design Program Package
(LEDFAA).



Refined failure models for 6-wheel and 4-
whed gear configurations based on analysis
of data collected from NAPTF.

Continued data collection and anaysis at
Denver International Airport (DIA).

Published report on 3D finite element model
field verification using DIA data.

Published interim report on National Registry
of Airport Pavements.

National Dynamic Airport Pavement Tests

Completed the first series of full-scale traffic
(life) tests at FAA's National Airport Pave-
ment Test Facility (NAPTF).

Implemented a database of full-scale test re-
sults, allowing on-line access to the test data.

Began analyzing full-scale traffic test data to
relate pavement performance to design.

Reconstructed all pavement test items at the
NAPTF and programmed the second series of
full-scale traffic tests.

Continued material testing and evaluation for
the NAPTF.

Airport safety technol ogy

Continued development means to acquire and
report runway surface friction values for pilot
use.

Completed evaluation of Light-Emitting Di-
ode (LED) light strips for movement and non-
movement areas.

Completed evaluation of fiber-optic runway-
distance-remaining signs at Pittsburgh Inter-
national Airport.

Completed initial development of the full-
scal e post crash interior fire suppression facil-
ity.

Published testing standards for airport fire-
fighting extinguishing agents.

Completed wildlife habitat study at John F.
Kennedy International Airport focusing on
grass height and vegetation types.

Initiated the following studies on wildlife
habitats: habitat study in the Pacific North-
west (focusing on vegetation); relocation of
raptors at Chicago O'Hare Airport; grass
height at USDA Plum Brook Station; habitat
study in the southwest.
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Investigated airport wildlife control and de-
tection techniques including use of bird effi-
gies, laser, and microwave as wildlife disper-
sion methods, and evauation of radar for
wildlife detection.

Continued to develop bird-strike risk assess-
ment factors for civilian airports.

Set up comprehensive web site on wildlife
mitigation methods and techniques, and con-
tinued to populate the National Strike Data-
base.

KEY FY 2002 PRODUCTSAND MILE-
STONES:

Conduct the second series of full-scale traffic
tests (lifetests) at NAPTF.

Complete reports on sizing termina compo-
nents and compiling information on other as-
pects of terminal planning.

Continue to analyze full-scale traffic test data
from NAPTF to relate performance to de-
signs.

Release updated pavement design program
package (LEDFAA 2.0).

Continue development of three-dimensional
finite element based pavement design proce-
dures.

Continue data collection and analysis at Den-
ver International Airport.

Complete improvement of back-calculation
methods for Nondestructive Testing (NDT) of
airport pavements.

Produce report on taxiway centerline devia-
tions of B-747 wide body aircraft at JFK and
Anchorage.

Conduct evaluation of improved airport light-
ing.

Publish specifications for aircraft infrared de-
icing system.

Complete full-scale 2nd level interior fire
suppression facility (Phase Il).

Conduct full scale 2nd level fire suppression
testing.

Complete research on next generation ele-
vated boom technology.

Develop specifications for prototype Interior
Intervention Vehicle (11V).
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e Initiate research for replacement primary fire
extinguishing agent.

* Continue wildlife habitat studiesin the South-
west and Pacific Northwest, at Chicago
O'Hare Airport, and at USDA Plum Brook
Station.

e Continue evaluation of wildlife dispersion
techniques.

» Begin development of the National Advisory
Wildlife Strike System for Airports.

e Continue populating the National Wildlife
Strike Database.

FY 2002 PROGRAM REQUEST:

The Airport Technology FY 2002 research
program is a collaborative effort among many
government organizations, universities, and
industry associations. The program funding
reguested provides the contract support necessary
for an integrated, effective research program that
delivers the standards and guiddlines for
maintaining and enhancing airport infrastructure.

APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2000) $9,200
FY 2001 Enacted 11,400
FY 2002 Request 9,547
Out-Year Planning Levels (FY 2003-2006) 55,197
Total $85,344
FY 1998 FY 1999 FY2000] FY 2001 FY 2002
Budget Authority ($000) Enacted| Enacted| Enacted] Enacted] Request
Contracts:

Airport Technology 0 2,703 4,200 9,400 7,547
Personnel Costs 0 2,016 0 1,800 1,800
Other In-house Costs 0 281 0 200 200

Total 0 5,000 4,200 11,400 9,547
OMB Circular A-11, FY 1998 FY 1999 FY2000] FY 2001 FY 2002
Conduct of Research and Development ($000) Enacted] Enacted] Enacted] Enacted] Request
Basic 0 0 0 0 0
Applied 0 0 0 0 0
Development (includes prototypes) 0 5,000 4,200 11,400 9,547

Total 0 5,000 4,200 11,400 9,547
Notes:

- Airport Technology FY 2002 funding request is included in the AIP Appropriation.
- Current year and all out years request includes in-house costs. Out year funding request is under review.
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Airport Technology FY 2002 Program Schedule
A Request
Product and Activities (§000) | FY 2001 | FY 2002 | FY 2003 | FY 2004 | FY 2005 [ FY2006
Airport Technology $7,547
Conduct the Second Series of Full-Scale Traffic Tests (Life Tests) ¢ (o3
Continue to Analyze Full-Scale Traffic Test Data from NAPTF to Relate ¢ (o3
Performance to Designs
Release Updated Pavement Design Program Package
Continue Development of Three-Dimensional Finite Element Based ¢ O O O O O
Pavement Design Procedures
Continue Data Collection and Analysis at Denver International Airport & O L3 I I I
Complete Improvement of Back-Calculation Methods for Non-
Destructive Testing of Airport Pavements
Produce Report on Taxiway Centerline Deviations of B-747 Wide Body ¢ O O O
Aircraft
Conduct Evaluation of Improved Airport Lighting ¢ O O O O
Publish Specifications for Aircraft Infrared Deicing System L3 L3 I I
Develop Standards for Anti-Rollover and Stability Requirements for ¢ (o3 (o3 (o3 (o3
Heavy Airport Rescue Vehicles
Develop Full-Scale Interior Fire Suppression Facility to Perform Next L 2 [ O
Generation Aircraft Requirements Research
Publish Testing Standards for Airport for Fire Fighting Extinguishing L 2 O O O
Agents
Continue Populating the National Strike Data Base L] O
Perform Wildlife Habitat Modeling at Selected Airports L 2 o o o
Total Budget Authority $7,547 | $9,400 | $7,547 | $16,270 | $15,762 | $11,890 |$11,275

Note:

— Airport Technology FY2002 funding request is included in the AIP appropriation.
- Current year and all out years request includes in-house costs. Out year funding request is under review.
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2.3 Aircraft Safety Program Area Description

Mission

The mission of the Aircraft Safety program is to
provide a safe global air transportation system by
establishing safety standards and acceptable prac-
tices through development of technical informa
tion, tools, and technology to ensure safe opera-
tion of the civil aircraft fleet.

This program addresses the many hazards that
face all aircraft in flight, as well as special haz-
ards that apply to select portions of the civil air-
craft fleet. For example, older aircraft are more
susceptible to structural problems associated with
fatigue and corrosion. New aircraft—with their
digital flight control and avionics systems, associ-
ated embedded software, and construction of new
non-metallic materials—present significant chal-
lenges in certification, continued airworthiness,
and operation. However, all aircraft, old or new,
must deal with the hazards of adverse weather.

Intended Outcomes

The Aircraft Safety program supports the FAA's
safety mission goal, “by 2007, reduce U.S. avia-
tion fatal accident rates by 80 percent from 1996
levels.”

The Aircraft Safety program focuses on improv-
ing system safety through the following research-
programs:

e Support aging aircraft by developing technol-
ogies, procedures, and practices that ensure
the continued airworthiness of aircraft struc-
tures and aircraft mechanical and electrical
systemsin the civil fleet.

* Prevent catastrophic failure by developing
technologies and methods that will assess the
risk and prevent defects, failures, and mal-
functions of aircraft, aircraft components, and
aircraft systems that could result in cata
strophic failure of the aircraft.

« Promote flight safety and reduce the effects of
atmospheric hazards by addressing atmo-
spheric hazards in the design, development,
and certification process.

e Improve propulsion and fuel systems by en-
hancing the airworthiness, reliability, and per-
formance of civil turbine and piston engines,

their propellers, fuels, and fuel management
systems.

e Support fire research and safety by develop-
ing near-term fire safety improvements to
prevent uncontrollable in-flight fires and in-
crease post-crash fire survival rates and con-
duct long-range research to develop ultrafire-
resistant cabin materials.

e Promote advanced materials and structural
safety by ensuring both the safety of U.S.
civil aircraft constructed of advanced materi-
als and passenger survival in the event of an
accident.

e Introduce a new disk design and life manage-
ment computer tool, “Design Assessment of
Reliability with Inspection,” with potential to
allow engine manufacturers to reduce the disk
failure rate in turbine-powered engines. Use
of the new tool will provide a further measure
of safety by allowing disk designers to as-
sume the potential presence of tiny flaws in
the design life determinations. This new
method also will give insight into planning
the most effective inspection program. The
technology is the result of a four-year FAA-
funded research project conducted in collabo-
ration with engine manufacturers AlliedSig-
nal, Rolls Royce-Allison, General Electric,
and Pratt & Whitney.

* Develop an aircraft mounted wide area ice
detection system to reduce icing accidents. A
hand-held system will allow the inspector to
work more conveniently, quickly, and accu-
rately in detecting ice on critical surfaces.
Unnecessary use of environmentally harmful
deicing fluids will be eliminated, airlines will
save time, and travelers will save money.

Aircraft safety improvements will reduce fatali-
ties and injuries, reduce hull losses, improve air-
craft designs, and impact maintenance and in-
spection procedures. Potential significant safety
benefits include:

* Reduction of the approximately 30 to 35 U.S.
fire fatalities per year and 135 worldwide, in
otherwise survivable accidents.

 Use of a more reliable airframe inspection
technique that has been approved as an ater-
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nate inspection technique for detecting corro-
sion at the juncture of wing and fuselage on
DC-9s. The new technique will save over
700 person-hours per inspection, compared to
the current inspection method. The technique
also requires less disassembly of the aircraft
part to conduct the inspection, resulting in
less chance for damage during disassembly
and reassembly. One airline estimates that by
using the new inspection technique, it can
save over $2 million over the maintenance
cyclefor itsfleet of DC-9s.

Program Area Outputs

The FAA establishes rules for aircraft certifica
tion, operation, inspection, maintenance and re-
pair, and publishes advisory circulars to outline
acceptable means of meeting the rules. The
agency also disseminates technical information in
various forms to its airworthiness inspectors and
to industry to improve aircraft construction and
maintenance practices. Technical information is
developed to establish criteria for safety systems,
such as seat restraints and protective breathing
equipment. The primary objective is to improve
system safety based on elimination of causal fac-
tors related to aircraft and flight hazards. Aircraft
safety research provides the technical information
necessary to support agency outputs.

Aircraft Safety program research customers in-
clude aviation manufacturers and aircraft and avi-
onics maintenance facilities, aircraft operators,
and the general public who use commercial air
transportation. The safety research program sup-
ports customer requirements by providing tools
that enable demonstration of compliance and de-
velopment of advisory information to ensure the
safety of the flying public. Aviation safety re-
search sponsors are FAA personnel in Flight Stan-
dards (AFS) and Aircraft Certification (AIR). The
aircraft safety program supports sponsor require-
ments by providing the research to aid rulemaking
and regulation development and by developing
technical data and guidance material to develop
standards, rules, and regulations.

Program Area Structure

The Aircraft Safety program includes research in
a wide range of areas related to aircraft and pas-
senger safety. It focuses on eliminating hazards to
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the air transportation system, by both preventing
accidents from happening and mitigating the ef-
fects of those accidents that do occur. Prevention
and mitigation activities include:

» Accident and incident prevention

— Structural integrity (preventing aircraft
structural failure)

— Propulsion systems (ensuring reliable air-
craft power)

— Flight safety (minimizing operational haz-
ards)

—Mechanical and electrical system reliability
and integrity (reducing aircraft systems
failure)

» Accident and incident mitigation

— Crashworthiness (maximizing crash surviv-
ability and escape)

— Fire safety (preventing fire and fire fatali-
ties)

Customer and Sakeholder I nvolvement

Research programs within the Aircraft Safety pro-
gram directly support the Aviation Safety Plan
(February 1996) through research supporting pri-
ority issues associated with the following work-
shops: “Safety Data Collection and Use,” “Appli-
cation of Emerging Technologies,” and “Aircraft
Maintenance Procedures and Inspection.”

The Subcommittee on Aircraft Safety, of the FAA
Research, Engineering, and Development Advi-
sory Committee, periodically reviews the Aircraft
Safety program area. The most recent review was
completed in 2000. The program described hereis
fully responsive to the advice of the subcommit-
tee.

The FAA's primary mission, as originally man-
dated in Sections 312 and 316 of the Federal Avi-
ation Act of 1958, is to develop, modify, test, and
evaluate systems, procedures, facilities, and de-
vices to meet the needs of safe and efficient avia-
tion. The FAA's research mission was expanded
when Congress passed the legislation known as
the Aviation Safety Research Act of 1988 (Public
Law 100-591). This act mandates that the FAA:
"Undertake or supervise research to devel op tech-
nologies and to conduct data analysis for predict-
ing the effects of aircraft design, maintenance,
testing, wear, and fatigue on the life of aircraft



and on air safety, to develop methods of analyzing
and improving aircraft maintenance technology
and practices." The act also authorized the FAA to
generate technology breakthroughs where tech-
nology gaps need to be closed while emphasizing
the importance of long-range research.

Passage of the Aircraft Catastrophic Failure Pre-
vention program under the Omnibus Reconcilia-
tion Act of 1990 (Public Law 101-508) further ex-
panded the FAA research mission. While the FAA
mission originally focused on airplane improve-
ments, the 1990 amendment added proactive re-
search to make airplanes safe from catastrophic
failure.

In 1998 the FAA published the Aging Transport
Nonstructural Systems Plan in response to the
Gore Commission’s recommendation. Research is
being developed as recommended in that plan.

Safety research will reduce the hazards of operat-
ing aircraft, thus providing a higher level of
safety. Much of the technology developed will
also enhance U.S. aviation industry competitive-
ness for both manufacturers and operators.

Accomplishments

Research results are disseminated to the agency
(aircraft certification and flight standards) and to
industry (aircraft manufacturers, operators, and
maintainers) as:

e Technica and regulatory guidance for air-
frame maintenance in the form of handbooks,
technical bulletins, aircraft-specific inspec-
tion requirements, advisory circulars, and
rules.

e Validated instrumentation, procedures, and
methodologies for aircraft maintenance, in-
spection, and repair.

*  Reports that provide relevant technical infor-
mation for aircraft manufacturers, operators,
and maintainers.

e Technica data provided to the community at
conferences, symposia, workshops, and hard-
ware/software prototype demonstrations.

» Criteriato support certification of aircraft and
their safety and emergency equipment.

e Technical datato support regulatory oversight
in inspection, maintenance, repair, and stan-
dards devel opment.
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e Training materias in areas such as damage
tolerance requirements, corrosion control, in-
spection, and maintenance and repair.

Several prototype inspection devices developed,
tested, and vaidated in this research program
have shown significant potential for more accu-
rate, reliable flaw detection in the airframe and in
engines. One method for engine component in-
spection in particular has shown a dramatic im-
provement in sensitivity for detecting the type of
flaw that led to the 1989 Sioux City accident that
killed 211 people.

A large number of advisory circulars (AC) have
been developed for a wide range of aviation
safety-related activities, including design of com-
posite structures, corrosion control, aircraft deic-
ing, inspection, and repair. ACs controlling air-
craft ground deicing for both large transport air-
planes (AC 120-58, 9/92) and smaller commuter
airplanes (AC 135-17, 12/94) are aimed at ensur-
ing the safe operation of large airplanes and air
taxis during icing conditions. These ACs provide
guidelines for devel oping adequate deicing proce-
dures.

R& D Partnerships

Program activities are closely coordinated with
related initiatives underway within other govern-
ment agencies, including the Department of En-
ergy (DOE), DOD, and NASA. Forma agree-
ments of cooperation are in place with the Air
Force, Army, Navy, NASA, DOE, and in develop-
ing standardization data for materials in Military
Handbooks 5 and 17.

International agreements are in place with gov-
ernment agencies and research laboratories in the

United Kingdom, The Netherlands, France, Italy,
Audtralia, Canada, and Russia and the Peoples
Republic of China.

Numerous grants are in place with universities
and research laboratories to leverage their inter-
ests and capabilities. Partnerships have been es-
tablished with academia and industry through
consortia and centers of excellence. For example,
the Airworthiness Assurance Center of Excel-
lence (AA-COE) was established in September
1997 to conduct research in the areas of

« Maintenance, inspection, and repair
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¢ Crashworthiness

* Propulsions and fuel systems safety technolo-
gies

e Advanced materials

The AA-COE consists of nine core members, 90
industry partners, 45 university affiliates, and
seven other partners, including other Government
laboratories and state organizations. The COE
provides matching funds, which solidify a signifi-
cant COE-FAA partnership. Through this partner-
ship, the Government, academic institutions, and
industry leverage the resources available for avia-
tion research.

Technology transfer will occur through a variety
of mechanisms, including:

e Technica reports documenting research re-
sults.

e Conferences on a wide range of subjects de-
signed to disseminate technical information.

e Technica organizations, such as the Ameri-
can Society on Testing and Materials
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(ASTM), Society of Automotive Engineers
(SAE), and American Institute of Aeronautics
and Astronautics (AIAA), that use study com-
mittees to ensure the transition of research re-
sults to standards, guidelines, etc.

e Hardware and software prototype demonstra-
tions and technol ogy workshops.

e The FAA Airworthiness Assurance Nonde-
structive  Inspection  Validation  Center
(AANC) demongtrations and validations of
cost-effective aircraft inspection equipment
and techniques to industry.

Long-Range View

As air traffic continues to increase, and as aircraft
continue to age, the need for safety and safety-re-
lated research will continue indefinitely. Re-
search in aircraft safety must be continued to un-
derstand the full impact of changes in technology
on current regulatory safety standards, certifica-
tion procedures, and acceptable practices.



AO06a Fire Research and Safety

GOALS:

Intended Outcomes. The FAA intends to im-
prove system safety by developing technologies,
procedures, test methods, and criteriafor prevent-
ing accidents caused by in-flight fires and fuel
tank explosions and eliminating burning cabin
materials as a factor in post-crash fire
survivability.  The fire research and safety
program focuses principally on:

e Long-term research to develop new interior
materials that meet fire resistance criteria
mandated in the Aviation Safety Research Act
of 1988.

e Near-term improvements in aircraft fuel tank
explosion protection, fire detection and sup-
pression systems and interior materials fire
test methods and criteria.

Agency Outputs. The FAA establishes rules for
aircraft fire safety in terms of material selection,
design criteria, and operational procedures. The
agency also provides advisory material on meth-
ods of compliance with fire safety regulations and
guidelines. The fire research and safety program
is the magjor source of technical information used
to develop this regulatory material. Additionally,
the program provides industry with new safety
products devel oped through long-term applied re-
search. These products are typically embodied in
new materials and formulations, new test meth-
ods, government-owned patents, reports, and
journal publications.

Customer/Stakeholder Involvement: The FAA
has broad industry and government participation
in each aspect of the fire research and safety pro-
gram.

e« The Aircraft Safety Subcommittee of the
FAA Research, Engineering and Develop-
ment Advisory Committee has repeatedly en-
dorsed the fire research and safety program
and placed high priority on its activities.

e Long-term research in fire resistant materials
is required by specific language in the Avia
tion Safety Research Act of 1988 and is di-
rectly supported by the aircraft industry and
materials producers through university-based
FAA research consortia.
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e The FAA created an Aviation Rulemaking
Advisory Committee (ARAC) on fud tank
inerting to recommend viable methods of fuel
tank protection. Thisindustry working group
will be supported by the FAA and will impact
related research.

* Theaircraft manufacturers and airlines have a
need to improve fire detection and suppres-
sion systems and interior material fire tests.
Recognizing the FAA’s unique capabilities in
fire safety, the aviation industry actively
participates in systems fire protection and
material fire tests working groups headed by
the FAA. Foreign airworthiness authorities
are active participants, as well, to ensure
harmonization of outputs.

* The National Transportation Safety Board
(NTSB) relies heavily on program personnel
for on-site accident investigation and related
testing.

Accomplishments. Results of fire research and
safety were provided to FAA certification and in-
spection personne for use in fire safety regula-
tions and advisory material, approval of regula-
tory fire test procedures, and approval of aircraft
fire protection installations. Recent program ac-
complishments include:

e Developed new, broader and more stringent
thermal acoustical insulation fire test criteria
that were the basis for a magjor Airworthiness
Directive (AD) adopted on May 26, 2000, re-
quiring insulation blanket replacement in
over 700 commercia airliners, and a planned
Notice of Planned Rulemaking (NPRM).
Published upgraded Aircraft Materias Fire
Test Handbook, the most complete descrip-
tion of al required as well as currently avail-
able aircraft fire test standards.

e Developed therma protection criteria for
medical oxygen cylinder carrying cases
(overpacks) proposed in NPRM issued by the
Research and Special Programs Administra-
tion (RSPA).

e Developed performance standards for gas-
eous halon replacement agents used in cargo
compartment fire suppression systems and
cabin hand-held extinguishers.
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e Completed detailed cost analysis of a ground-
based inerting system, demonstrating a posi-
tive cost/benefit (viability).

« Demonstrated a decorative panel with 60%
reduction in heat release rate per FAR 25.853.

e Completed development of commercial pro-
totype microscale heat release rate calorime-
ter (patent awarded).

e Supported pilot plant production by a major resin
supplier of chloral polymers for aircraft interior
applications demonstrated by the FAA to have su-
perior fire performance.

In addition, approximately two dozen reports and
published papers are generated yearly from the
in-house activity. Fire test laboratories are used
annually to train FAA certification engineers, and
program personnel participate in approximately
three magjor accident investigations yearly at the
request of the NTSB. The FAA operates the most
extensive aircraft fire test facilities in the world.

R& D Partnerships. The FAA sponsors an inter-
national systems fire protection working group.
This group collaborates in research and
development related to fuel tank protection, fire/
smoke detectors and halon replacement. The
FAA also sponsors an international aircraft
materials fire test working group. This group
strives to improve material fire tests standardiza-
tion, such as engaging in round robin testing to
ensure that the lab-to-lab variation in results is
acceptably small. FAA and NASA have an
integrated program to conduct research on gas
generation systems for fuel tank protection and
emergency  oxygen, advanced fire/smoke
detectors and ultra fire resistant materials. The
FAA organized an interagency working group on
fire and materials to provide a vehicle for
technology exchange among U.S. Government
agencies and to prevent unwarranted duplication
of work. The FAA has an interagency agreement
with the National Institute of Standards and
Technology (NIST) to research the impressive
fire retardant mechanism of nanometer clay
particles. The agency has a memorandum of
cooperation with the British Civil Aviation
Administration (CAA) for a variety of fire safety
rescarch efforts and separate letters of

cooperation with Canadian, Japanese, and
European aviation authorities. The fire research
and safety program also has grant programs with
many educational institutes. Several Fortune 100
companies share costs of developing new fire
resistant materials at university-based FAA
research consortia.

MAJOR ACTIVITIESAND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

Fire Resistant Materials

e Developed user friendly method for predict-
ing material flammability from chemical
structure.

« Made avalable heat release data base for
cabin materials on FAA web site.

« Demonstrated elastomers for seat cushions
with 50% reduction in heat release rate.

Fire Safety Improvements

e Completed aircraft test article for test, evalua-
tion and development of a fuel tank
ground-based inerting system.

- Determined the effect of oxygen concentra-
tion and altitude (pressure) on the severity of
fuel tank explosions.

e Characterized hollow fiber membrane nitro-
gen generating system in small-scale fuel
tank test article.

e Tested and evaluated a hybrid water spray/ni-
trogen inerting system for cargo compartment
fire suppression effectiveness.

e Determined replacement agents (CF3l and
HFC-125) gquantities for equivalent perfor-
mance to halon as specified by engine nacelle
minimum performance standard.

e Evauated aircraft cargo smoke detector re-
sponse to fire and nuisance alarms.

e Characterized smoldering and flaming cargo
fire sources for development of certification
standards for cargo smoke detectors.

» Designated and constructed a full-scale fuse-
lage test article for characterizing fire hazards
in new double-decked Very Large Transport
Aircraft (VLTA).



KEY FY 2002 PRODUCTSAND MILE-
STONES:

Fire Resistant Materials

« Demongrate fiber for seat upholstery, carpet,
drapes and decorative murals with 50% re-
duction in heat release rate.

e Scaeup and formulate ultra-fire resistance
plastics for aircraft applications.

e Conduct physical, chemical and flammability
tests on scaled-up plastic specimens.

Fire Safety and |mprovement

e Design, fabricate and install an airborne
ground-based inerting system in aircraft test
article.

e Determine applicability of an on-board
ground-based fuel tank inerting system to re-
place or supplement cargo compartment and
other fire suppression systems and the associ-
ated weight savings.

e Draft a revised Advisory Circular (AC) for
approval testing of cargo smoke detectors.

e Vadidate mathematical model to predict the
transport of in-flight fire products throughout
acargo compartment.

e Characterize VLTA cabin fires under full-
scalefire test conditions.

FY 2002 PROGRAM REQUEST:

In FY 2002, the superior fire performance of a
fiber for seat upholstery and carpet will be
demonstrated.  With the completion of this
milestone, promising polymers for all four mgjor
interior material categories  (resins, plastics,
elastomers and fibers) will have been identified
with demonstrated low heat release performance.
In FY 2002, ultra fire resistance plastics will be
formulated and scaled up for aircraft applications.
Physical, chemical and flammability tests will
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also be conducted on the scaled-up specimens.
Based on the measured performance, serviceable
aircraft materials will be down selected in FY
2003 with comparable life cycle costs to current
materials.

In FY 2002, research on fuel tank protection will
focus primarily on the development and
evaluation of a ground-based inerting (GBI)
system. Recent FAA cost anaysis, computer
modeling and small-scale experimental findings
indicate that GBI is the most cost effective and
practical approach for fuel tank flammability
protection. In FY 2002, an airborne GBI system
will be designed, fabricated and installed in an
airplane, and will be tested and evaluated in FY
2003. A study will aso be conducted to
determine if and how nitrogen supplied by a GBI
system will meet the performance requirements of
required or optional fire suppression systems, and
the assorted weight savings.

In FY 2002, a mathematical model to predict the
transport of in-flight fire products throughout a
cargo compartment will be validated. The model
capabilities and other research findings will be
used in a revised advisory circular that will be
completed in FY 2002. The AC will specify
standards for the approval of cargo smoke
detectors, including advanced designs
incorporating multiple sensors and computer
algorithms designed to improve detector
sensitivity and reduce false alarms.  With the
launching of the new A3XX mega transport by
Airbus becoming a distinct possibility, the need
for new fire safety standards for these double
decked VLTAS needs to be determined. In FY
2002, VLTA fireswill be characterized under full-
scale test conditions in order to establish fire
safety areas that may require new or enhanced
regquirements.
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APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2000) $ 96,076
FY 2001 Enacted 4,740
FY 2002 Request 5,242
Out-Year Planning Levels (FY 2003-2006) 22,636
Total $ 128,694

FY 1998 FY 1999 FY 2000 FY2001] FY 2002

Budget Authority ($000) Enacted Enacted| Enactedl Enacted] Request
Fire Research and Safety 3,377 2,098 1,292 1,671 2,340
Personnel Costs 3,001 2,315 3,116 2,856 2,621
Other In-house Costs 615 337 342 213 281
Total 6,993 4,750 4,750 4,740 5,242

OMB Circular A-11, FY 1998 FY 1999 FY 2000 FY 2001 FY 2002
Conduct of Research and Development ($000) Enacted Enacted| Enacted| Enacted] Request
0 0 0 0 0

6,993 4,750 4,750 4,740 5,242

Development (includes prototypes) 0 0 0 0 0
Total 6,993 4,750 4,750 4,740 5,242
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A06a - Fire Research and Safety EY 2002; Program Schedule
o eques
Product and Activities (8000) | FY 2001 [ FY 2002 | FY 2003 | FY 2004 | FY 2005 [ Fy2006

061-110 Fire Research & Safety
Fire Resistant Materials $987

Demonstrated Elastomer for Seat Cushions with 50% P
Reduction in Heat Release Rate

Demonstrate Fiber for Seat Upholstery with 50% Reduction o
in Heat Release Rate

<

Scale-Up and Formulate Plastics for Evaluation

Conduct Physical, Chemical and Flammability Tests on o
Scaled-Up Specimens

Down Select Plastics to Serviceable Aircraft Materials o

Identify Low Heat Release Interior Materials with
Comparable Life Cycle Costs/Service Performance to o
Current Materials

Fire Safety Improvements $1,353

Designed & Constructed a Full-scale VLTA Fuselage Test Article L
Characterize Cabin & Fuselage Fires in VLTA O
Define VLTA Fire Protection Methodology O
Tested and Evaluated a Hybrid Cargo Compartment Water
Spray/Nitrogen Inerting Fire Suppression System
Determined Effect of Oxygen and Pressure on Severity of Fuel
Tank Explosive Hazards
Complete Aircraft Test Bed for GBI System L 2
Design and Install an Airborne GBI Fuel Tank Inerting System O
Flight Test GBI Fuel Tank Inerting System O
Recommend Design Criteria for a GBI Fuel Tank Protection o
System

Evaluated Cargo Smoke/Fire Detector Response to Fire and P
Nuisance Alarms

Characterized Smoldering and Flaming Cargo Fire Sources for
Development of Certification Standards for Cargo Smoke L 2
Detectors

Validate Math Model to Predict Transport of Cargo Five Products O

g

Revise Draft Advisory Circular for Smoke/Fire Detection O

Personnel and Other In-House Costs $2,902

Total Budget Authority $5,242 | $4,740 | $5,242 | $5,404 | $5,565 | $5,749 | $5,919

Note: Out year numbers are for planning purposes only. Actual funding needs will be determined through the annual budget process.
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A06b Advanced Materials/Sructural Safety
GOALS:

Intended Outcomes. The FAA intends to ensure
the safety of U.S. and foreign-made civil aircraft
constructed of advanced materials as well as to
improve passenger survival in the event of an ac-
cident. The study of advanced materials focuses
on the following technical areas:

e .Standardized anaysis and test methods for
worldwide harmonization.

e Better understanding of effects of repeated
loads, damage, and joint configurations and
remaining strength and life of composite air-
craft structures.

» Reéliability methods, as they apply to the de-
sign of composite aircraft components, and
criteriafor acceptable risk.

The study of structural safety focuses on the fol-
lowing technical areas:

e Enhanced occupant survivability and reduced
personal injury in the event of an accident.

e Improved crash characteristics of aircraft
structures, cabin interiors, auxiliary fuel tank
systems, and occupant seat/restraint systems.

e Improved analytical and modeling capabili-
ties to develop understanding of aircraft crash
events to lead to more efficient certification.

Agency Outputs. The FAA establishes rules for
aircraft certification and operation and publishes
Advisory Circulars (AC) to provide acceptable
means of achieving compliance with those rules.
While the rules are the same for composite or
metal structure, the means of compliance reflect
behavioral differences in the structural materials.
AC 20-107A, “Composite Structure” has been
published, but advances in technologies and
materials lead to periodic updates and expansion
of the AC. Technical information is disseminated
to regulatory personnel through technical reports,
handbooks, and guidance by the FAA Nationa
Resource Specidist. The goa is to develop
pertinent data, so that the regulatory processes
keep pace with industry advances, including
state-of-the-art test and evaluation for state-of-
the-art technology and design. The advanced
materials/structural safety program provides sup-
port in rulemaking and the development of guid-
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ance materia for industry compliance. In struc-
tura safety, the FAA revises or updates Federal
Aviation Regulations to accommodate new infor-
mation for overhead stowage bins, auxiliary fuel
tanks, aircraft configurations, and seat/restraint
systems.

Customer/Sakeholder Involvement: The FAA
has demonstrated the need for the advanced
materials/ structural safety program through
consensus building activities including:

e .The Aviation Rulemaking Advisory
Committee (ARAC) is a FAA/industry forum
established to ensure that agency rulemaking
is effective in achieving intended results.
ARAC isalso effective in identifying require-
ments and priorities for supporting R&D ac-
tivities.

e The Challenge 2000 report concludes that the
FAA should enhanceits already effective pro-
gram of gathering data and improving the cer-
tification of composite structures.

e A recent National Research Council report
highlights the needs related to advanced ma-
terials and urges the FAA to step up advanced
materials research for aircraft community
benefits.

e The 1994 DOT Strategic Plan established
Goal 3.3, “support the use of advanced mate-
ridls in manufacturing and constructing
transportation facilities and equipment.”

e The advanced materials/structural safety pro-
gram is responsive to Public Law 100-591,
Aviation Safety Research Act of 1988, and
House of Representatives Report 100-894, to
develop technologies, to conduct data analy-
sisfor current aircraft, and to anticipate prob-
lems of future aircraft.

Accomplishments. Results of this program are
provided to aircraft manufacturers, maintainers,
and operators in the form of technical reports,
handbooks, ACs, and guidance in the process of
certification.

In the advanced materials area, the program has
updated or issued two ACs and four handbooks,
resulted in an FAA policy memo, published more
than 50 technical reports, articles, and papers, and
has cosponsored three technical conferences with



attendance of approximately 1,200 experts. A
three volume report on test methods for
composites was disseminated to industry and
government to provide an authoritative
compendium on state-of-the-art composites
testing with recommendations for usage and iden-
tified gaps. One of the gaps was rectified by
developing an American Society for Testing and
Materials (ASTM) standard for compression
testing. An alternative method of compliance to
demonstrate repeated load life was developed and
now significantly reduces fatigue testing time to
ensure required service life. This method has
been used successfully in the certification process
of many aircraft components (recent example, the
General Electric 90 fan blades) and has been
adopted as aworldwide practice.

In the structural safety area, six reports on in-
house commuter crash testing, as well as reports
on aircraft ditching and aircraft flotation, have
been widely disseminated. Rulemaking has been
proposed for commuter seat/restraint systems.
Also, in-service overhead stowage bins have been
made more resilient to crash impact. A workshop
on a crash impact modeling code developed by
the FAA was held for certification engineers and
industry participants.

R&D Partnerships. In the advanced materials
area, the FAA coordinates with NASA to leverage
research expenditures. The FAA concentrates on
safety and certification issues, including testing,
while NASA has the lead in analysis and design
issues. Currently, the FAA supports NASA's
efforts to develop a composite property database
for General Aviation (GA) aircraft under the
NASA Advanced GA Transport Experiments
(AGATE)/Integrated Design and Manufacturing
(IDM) Program. The FAA has also initiated a
partnership with the Rotorcraft Industry
Technology Association (RITA) to share in
rotorcraft composite materials research.

The FAA cosponsors, with the U.S. Army,
MIL-HDBK-17, a primary and authoritative
source for statistically-based characterization data
of current and emerging composite materials.
This international reference reflects the best
available data and technology for testing and
analysis, and includes data development and us-
age guidelines. The handbook isused by FAA of-
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ficials as a primary supporting document in struc-
tural substantiation in the certification process.
On recommendations by the ARAC material data
contained in this handbook will be acceptable for
use in the certification process. In the structural
safety area, there are agreements for cooperative
programs with the National Highway Traffic
Safety Administration (NHTSA), with the U.S.
Army and Navy, and with NASA Langley
Research Center.

There has been coordination with the French and
Italian Governments through memoranda of
cooperation and an exchange of personnel in the
crash testing area. A cooperative research
program in the development of crash modeling
software tools is underway with the United
Kingdom. The program has aso worked closely
with Wichita State University to develop crash
dynamic models and experimental energy
absorbing seats.

The structural safety area has established working
relationships with airframe manufacturers such as
Boeing and Raytheon and with manufacturers of
overhead bins and auxiliary fuel tanks. The
advanced materials and structural safety areas are
benefiting from a close working relationship with
the Airworthiness Assurance Center of
Excellence. The research performed under this
program is leveraged by the monetary and intel-
lectual contributions of its core universities.

MAJOR ACTIVITIESAND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

Advanced Materials

»  Established methodology to predict delamina-
tion initiation and growth at critical detailsin
composite structures.

e Generated a database for durability of textile
forms and stitching as manufactured by resin
transfer molding.

« Established criteria to assure damage toler-
ance of composite sandwich structures for
small aircraft and rotorcraft.

* Initiated addressing certification issues of
composite materials pertaining to rotorcraft.

Sructural Safety

e Completed vertical drop test of a B737 fu-
selage section with overhead bins to deter-
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mine their behavior under a survivable crash
scenario.

e Completed assessment of the crash resistance
of current rotorcraft, commuter, and transport
fuel systems.

e Established guidelines for conducting Head
Injury Criteria (HIC) component testing to
supplement full scale testing.

e Published data on behavior of transport air-

craft overhead stowage bins in a severe but
survivable crash.

KEY FY 2002 PRODUCTSAND MILE-
STONES:

Advanced Materials
e .Complete database on in-plane shear test methods
and develop a new improved standard.

e Develop validated analytical methodology
describing behavior of sandwich structures
after impact event.

e Establish a database on verified safe design
practices insuring structural integrity and
damage tolerance of adhesive jaints.

e Establish guidelines for probabilistic design
certification.

Sructural Safety

e Conduct a vertical drop test of currently in-
service commuter aircraft with wing main
spar seating.

e Conclude overhead stowage bin research.
e Conclude auxiliary fuel tank research.

FY 2002 PROGRAM REQUEST:

In FY 2002, the program continues to focus on
the areas listed at the beginning of the GOALS
section above. Specific areas are damage toler-
ance of sandwich structures applicable to current
and future aircraft fuselages, durability of textiles,
and developing a database for certification of
bonded composite joints in small aircraft. In
addition, work will continue to develop data
applicable to rotorcraft including high-cycle
fatigue. Research in out years will encompass
material behavior at elevated temperatures with
application to engine parts and reusable launch
vehicles. Within the structural safety area, a
unified analytical modeling capability will be
under development in order to reduce costly
testing. The models will include the response of
seats, restraint systems, seat attachments, and
airframes under dynamic crash conditions. Other
areas of research to be continued are crash
resistance of fuel systems, determination of
criteria for HIC and neck injury compliance.
These criteria will be applicable to side facing
seating in business jets. After conducting the
vertical drop test of a currently in-service
commuter aircraft, sufficient data will be
available to compile a crash test database for all
types of aircraft.
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APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2000) $ 59,792

FY 2001 Enacted 2,791

FY 2002 Request 2,974

Out-Year Planning Levels (FY 2003-2006) 12,699

Total $ 78,256

FY 1998 FY 1999 FY 2000, FY 2001 FY 2002,
Budget Authority ($000) Enacted Enacted Enacted Enacted Request]
Advanced Materials 1,030 347 596 975 962
Structural Safety 1,029 462 493 819 808
Personnel Costs 835 803 1,109 937 1,091
Other In-house Costs 171 122 140 60 113
Total 3,065 1,734 2,338 2,791 2,974
Conduct of Research and Development FY 1998 FY 1999 FY 2000 FY 2001 FY 2002
Enacted Enacted Enacted Enacted Request
0 0 0 0 0
3,065 1,734 2,338 2,791 2,974
Development (includes prototyp 0 0 0 0 0
Total 3,065 1,734 2,338 2,791 2,974
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A06b - Advanced Materials/Structural Safety
Product and Activities

FY 2002
Request
($000)

Program Schedule

FY 2001

FY 2002

FY 2003

FY 2004

FY 2005

FY2006

062-111 Advanced Materials Structures
Advanced Materials

Established Methodology to Predict Delamination Initiation
Generate Data Base for Durability of Textile Forms

Establish Criteria for Damage Tolerance of Sandwich
Structures

Complete Database on In-plane Shear Test Methods

Establish Guidelines for Probabilistic Design Certification

Develop Data Base on Verified Design Practice for Adhesive
Joints
Develop Analytical Methods for Sandwich Structures

Develop Data Base on Damage Tolerance of Sandwich
Structure

Durability and Damage Tolerance Data for Rotorcraft

Develop Certification Methodology for New Materials and Forms|

Develop Certification Methodology for High Cycle Fatigue

Identify Data for Certification of Materials at Elevated
Temperatures

062-110 Structural Safety
Structural Safety
Completed Vertical Drop Test of B737 Fuselage Section with
Stowage Bins
Establish Guidelines for Conducting (HIC) Component Testing

Complete Assessment of the Crash Resistance of Fuel
Systems

Complete Rotorcraft Ditching Research in Conjunction with
the Navy

Publish Data on Crash Resistance of Transport Aircraft
Stowage Bins

Conclude Overhead Storage Bin and Fuel Tank Research
Develop Analytical Capability to Model Aircraft Crash Events

Conduct a Vertical Drop Test of Commuter Aircraft with Main
Spar Seating

Establish Crash Test Data Base

Develop Occupant Protection Criteria for Side Facing Seating

Improve Crash Resistance of Transport Fuel System

Personnel and Other In-House Costs

$962

$808

$1,204

L X

GO 00

L 2

Total Budget Authority

$2,974

$2,791

$2,974

$3,052

$3,129

$3,220

$3,298

Note: Out year numbers are for planning purposes only. Actual funding needs will be determined through the annual budget process.
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A06¢ Propulsion and Fuel Systems
GOALS:

Intended Outcomes: The FAA intends to im-
prove system safety by enhancing the airworthi-
ness, reliability, and performance of civil turbine
and piston engines, their propellers, fuels, and
fuel management systems. The major outcomes
from this program include:

e Continued reliability and safety of general
aviation operations by providing a safe transi-
tion to a new high octane unleaded aviation
gasoline.

*  Reduced the number of intrinsic turbine rotor
failures by improved and standardized design
and life management procedures.

e Improved melt processes for premium quality
titanium alloys used for turbine rotor compo-
nents.

e Improved manufacturing and quality prac-
tices to eliminate manufacturing induced
anomaliesin turbine rotor components.

*  Reduced turbine engine failure/downtime and
improved maintenance efficiency through ad-
vanced monitoring/diagnostic hardware and
software.

e Continued reliability and safe use of Jet A
fuel containing red dye contamination.

e Provided engineering support for the certifi-
cation of the next generation general aviation
piston and turbine engine.

Agency Outputs: The FAA maintains the air-
worthiness of aircraft engines, fuels, and airframe
fuel management systems by issuing certification
and advisory standards, and by supporting techni-
cal society specifications and recommended prac-
tices. The FAA aso publishes technical informa-
tion in various formsin the public domain. Tech-
nology may also be provided to the industry
through hardware and software prototype
demonstrations and technology workshops or
various training medium. This research program
providesthe resources and oversight to ddliver the
necessary propulsion, fuel, and fuel transfer
system technology in support of these agency
outputs.
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Customer/Sakeholder I nvolvement:

e The FAA collaborates with the engine indus-
try to identify and implement cost-effective
safety improvements that address incidents
and accidents caused by in-service engine
failures. This collaboration was initiated by
the FAA Titanium Rotating Components Re-
view Team. This team advises on the ade-
quacy of industry standards and procedures to
ensure the safety of the titanium aloy high
energy rotating components of turbine en-
gines. Industry participation is through work-
ing committees under the Aerospace Indus-
tries Association (AlA), including the Materi-
als and Structures Committee, Rotor Integrity
Subcommittee, Rotor Manufacturing Sub-
committee and the Jet Engine Titanium Qual-
ity Committee.

e The AIA committees identify potential im-
provements in manufacturing process control,
manufacturing and in-service inspection, and
design and life management of failure critical
rotating engine parts. These improvements
are the basis for identifying specific R&D al-
ready underway or planned for this program.

e TheFAA participates and provides leadership
in testing capability for the Coordinating Re-
search Council (CRC) Unleaded Aviation
Gasoline Development Group. This group
was formed in February 1995 to oversee re-
search and testing for the development of the
next generation of high octane unleaded avia-
tion gasoline. EPA regulations and the Clean
Air Act of 1990 mandate removal of lead
from al gasoline. The critical need for the
development of this fuel is reflected by the
list of participants on the CRC group. Active
participants and members of this group in-
clude: most major oil companies (U.S. and
worldwide); general aviation airframe and en-
gine manufacturers, general aviation user
groups such as the Aircraft Owners and Pilots
Association (AOPA), Experimental Aircraft
Association (EAA), and General Aviation
Manufacturers Association (GAMA); the re-
search sponsor, the FAA New England Re-
gion Engine and Propeller Directorate; and
the FAA Small Airplane Directorate in Cen-
tral Region.
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e The FAA sponsored Technical Oversight
Group On Aging Aircraft (TOGAA) reviews
technical aspects of the airworthiness assur-
ance R&D activities. TOGAA has provided
feedback on the progress of the turbine en-
gine program over the last four years.

e The Subcommittee on Aircraft Safety of the
FAA Research, Engineering and Develop-
ment Advisory Committee was briefed on the
propulsion program, an initiative that the sub-
committee strongly supports.

e TheFAA/industry initiative on turbine engine
rotor integrity research in this program ad-
dresses National Transportation Safety Board
(NTSB) recommendations A-90-89 and A-
90-90.

e The program addresses recommendations of
the FAA Titanium Rotating Components Re-
view Team Report, which was presented to
industry in a public meeting held in May of
1991.

e The Aerospace Industries Association con-
vened an ad hoc group to study the effects of
red dye contamination of Jet A fuel and to
identify solutions to this problem. This effort
has resulted in a program funded by the FAA,
Defense Energy Support Center, Internal
Revenue Service (IRS), Air Transport Associ-
ation, and engine and airframe manufacturers.
Additiona funding from the oil refiners may
be forthcoming.

Accomplishments. Results of the propulsion and
fuels research program provided to engine and
aircraft regulatory and industry stakeholders:

e Drafted an advisory circular on the correla
tion, operation, design, and modification of
turbofan/jet engine test cells, which provide
guidance on the testing of aircraft engines.

e Completed a training video production enti-
tled; “Aircraft Turbine Engine Test Cell Cor-
relation.”

* Hosted and sponsored four annual joint FAA/
Air Force public workshops with published
proceedings on the application of probabilis-
tic design methodology to gas turbine rotating
components.

e Demongtrated integrated probabilistic rotor
design and life management code (DAR-
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WIN™ version 3.2) for titanium aloys to
provide commercial aircraft turbine engine
manufacturers a tool to augment their current
“safe life” management philosophy approach.

e Conducted DARWIN™ Code version 3.2
FAA/Industry training workshop.

* Demonstrated and delivered the DEFORM ™
defect deformation micro code for analysis of
titanium aloy defects during the turbine disk
forging process.

» Determined the fleet octane requirement to be
the single most critical parameter for devel-
opment of high octane unleaded aviation gas-
oline.

e Completed validation of ground based proce-
dures for determining octane requirements to
be used in the development of a new high oc-
tane unleaded aviation gasoline.

» Participated in establishing matrix compo-
nents to be used in developing candidate fuel
formulations.

e Initiated engine tests on an industry-supplied
fuel formulation.

e Completed report on engine octane require-
ments.

» Determined and defined detonation detection
procedures for proposed American Society
for Testing and Materials (ASTM) method to
test unleaded replacement fuel(s).

e Issued final determination of fleet octane
requirements for unleaded replacement in
high fuel performance piston engines to be
greater than 100 octane.

» Completed fina report on in-service Jet A
fuel sample analysis volatility survey.

e Completed report on the results of titanium
melting enhancements.

R& D Partnerships:

A cooperative grant was awarded to the
Southwest Research Institute, which has teamed
with major engine manufacturers Pratt and
Whitney, Generd Electric, Honeywell
(AlliedSignal), and Rolls Royce-Allison. This
work develops probabilistic-based turbine rotor
material design and life management tools for
improved rotor integrity. This work is closely
coordinated with the U.S. Air Force Wright



Laboratory, which conducts complementary
research, and with ongoing research activities of
the FAA Engine Titanium Consortium sponsored
under budget item A06e, Aging Aircraft. The
FAA transfers the completed probabilistic engine
design code versions for use by the industry via
training workshops.

A research partnership has been initiated with the
Speciaty Metals Processing Consortium (SMPC)
based at the Sandia National Laboratory; SMPC
includes the Sandia Liquid Metals Processing
Laboratory, Allvac, Oremet Titanium Co., RMI
Titanium Co., Timet Co., Genera Electric
Aircraft Engines, and Pratt & Whitney.

e The partnership exhibited by the CRC Un-
leaded Aviation Gasoline Development
Group provides an arena to conduct research
that is unprecedented in the aviation gasoline
industry. The proprietary and competitive
forces inhibiting progress, in the high octane
aviation gasoline development, have been set
aside. This allows the transfer of technology
to and from government and industry to bene-
fit al participants. Industry participants in-
clude Texaco, Exxon, Phillips Petroleum,
Chevron, British Petroleum, Cessna, Ray-
theon (Beech), Teledyne Continental, and
Textron Lycoming.

* A FAA contract with the Southwest Research
Institute will determine an acceptable level of
fuel dye contamination, which allows contin-
uous safe turbine engine operation. The fol-
lowing organizations contribute funding to
thiseffort: the FAA, Defense Energy Support
Center, IRS, Air Transport Association,
American Petroleum Institute, General Elec-
tric, Pratt & Whitney, Rolls Royce, Honey-
well (AlliedSignal) and Boeing.

* Research to demonstrate the feasibility of a
temporary (safety net) fuel will be will be
done in partnership with the Cessna Aircraft
Co.

e The program is benefiting from a close work-
ing relationship with the Airworthiness As-
surance Center of Excellence. The research
performed under this program is leveraged by
the monetary and intellectual contributions of
its core universities.
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MAJOR ACTIVITIESAND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

 Completed rotor manufacturing
anomaly database.

»  Continued laboratory characterization and en-
gine ground testing of preliminary industry-
supplied candidate unleaded fuels using FAA
test facilities.

e Began characterization and testing of industry
supplied candidate fuels using FAA engine
ground test facilities.

» Commercialized the DARWIN™ rotor design
and life management code.

e Completed vaidation of the DARWIN™ ro-
tor design and life management code for sub-
surface anomalies.

e Completed spin pit tests of disks that contain
hard alpha defects to validate the
FLIGHT_LIFE fracture mechanics modulein
DARWIN™,

» Completed report that defines an acceptable
concentration of red dye contamination in Jet
A fuel for continuous engine operation.

« KEY FY 2002 PRODUCTS AND MILE-
STONES:

e Complete validation of DEFORM™ forging
microcode for tracking subsurface anomalies.

« Demonstrate DARWIN™ code version for
surface anomalies.

»  Verify hearth melt process models.

e Continue laboratory characterization engine
ground testing of preliminary industry-sup-
plied candidate unleaded fuels using FAA test
facilities.

e Begin flight tests on industry-supplied candi-
date unleaded fuels.

e Complete demonstration of safety net un-
leaded fuel.

FY 2002 PROGRAM REQUEST:

In FY 2002, the program continues development
of a probabilistically-based turbine engine rotor
design code with damage tolerance assessment.
This code will be alife and risk management tool
to augment the current “safe life” design approach
for integration into engine manufacturer rotor
design procedures. The application of thistool, as

induced
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an FAA-approved design certification standard, is
intended to improve turbine rotor structura
integrity while reducing the risk of failure.

The program also continues research on industry
provided lead free fuel formulation candidates to
replace the low lead aviation gasoline (ASTM
D910 100LL) currently in use. These tests evalu-
ate new fuel formulation effects on engine deto-
nation, material compatibility, volatility, engine
performance, storage stability, water reaction,
emissions, fuel consumption and engine durabil-
ity. In FY 2002 fuel tests using the FAA flight
test aircraft will begin. All parameters impact on
safe engine operation and all data supports
eventual certification of a replacement fuel. In
the event that a successful candidate fuel
formulation is not available, the feasibility of a
temporary (safety net) fuel will be demonstrated.

The program continues to develop rotor disk aloy
material melt processes to establish commercia
manufacturing standards that will eliminate
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metallurgical defects to produce premium quality,
rotor grade alloy materials. Commercial aircraft
accident history has shown that the presence of
these defects in rotor disks have been the initiat-
ing cause of uncontained rotor failures. These
failures are a major contributor associated with
the engine failure fatal accident rate.

In FY 2002, the program will continue R&D
support of the AIA Rotor Manufacturing
Subcommittee to develop advanced
manufacturing technologies. The purpose of this
activity is to qualify and control the final surface
manufacturing processes that could have an
impact on rotor disk fatigue life. The FY 2002
program continues research to establish an
improved understanding of the metallurgical, cold
dwell time factors that can shorten fatigue life in
titanium rotor disk alloys. The microstructure-
based modeling capability developed by this
activity will enable more accurate prediction of
the risk of serious engine caused accidents.
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APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2000) $ 46,212
FY 2001 Enacted 8,182
FY 2002 Request 5,168
Out-Year Planning Levels (FY 2003-2006) 21,786
Total $ 81,348
FY 1998 FY 1999 FY 2000 FY 2001 FY 2002
Budget Authority ($000) Enacted Enacted Enacted Enacted Request]
Contracts:

Propulsion Systems Resear 3,643 1,761 1,754 6,994 3,944
Personnel Costs 1,126 932 1,230 1,114 1,079
Other In-house Costs 231 138 142 74 145

Total 5,000 2,831 3,126 8,182 5,168
Conduct of Research and Development FY 1998 FY 1999 FY 2000 FY 2001 FY 2002
($000) Enacted Enacted Enacted Enacted Request
Basic 0 0 0 0 0
Applied 5,000 2,831 3,126 8,182 5,168
Development (includes prototyp 0 0 0 0 0

Total 5,000 2,831 3,126 8,182 5,168
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A06c - Propulsion and Fuel Systems
Product and Activities

FY 2002
Request
($000)

Program Schedule

FY 2001

FY 2002

FY 2003

FY 2004

FY 2005

FY2006

063-110 Propulsion and Fuel Systems Research

Turbine Engine Research

Validate the Probabilistic Rotor Design and Life Management
Code (DARWIN) for Subsurface Defects

Commercialize Darwin Code

Demonstrate Probabilistic Integration Design Code - Surface
Flaws

Deliver Probabilistic Rotor Design Code - Nickel Alloys

Complete Rotor Manufacturing Induced Anomaly Database

Verify Hearth Melt Process Models

Complete Ingot Surface Quality Model

Demonstrate the On-line Monitoring for Alloy Composition
Control in a Commercial Electron Beam Melt Furnace

Develop Equations for Finite Element Modeling of Cold Dwell
Fatigue

Develop Computer Model for Cold Dwell Fatigue Damage
Evolution and Failure in Titanium

Unleaded Fuels and Fuel System Safety Research

Continued Laboratory Characterization of Industry Supplied
Preliminary Candidate Fuels

Begin Laboratory Characterization and Engine Ground Testing
of Industry Supplied Candidate Unleaded Fuels

Complete Determination of Acceptable Concentration of Red Dye
Contamination in Jet A Fuel for Continuous Engine Operation

Begin Flight Tests on Industry Supplied Candidate Fuels
Begin Fleet Evaluation of Candidate Unleaded Aviation Gasoline
Complete Demonstration of Safety Net Unleaded Fuel

Personnel and Other In-House Costs

$3,096

$848

$1,224

Total Budget Authority

$5,168

$8,182

$5,168

$5,278

$5,381

$5,513

$5,614

Note: Out year numbers are for planning purposes only. Actual funding needs will be determined through the annual budget process.
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A06d Flight Safety/Atmospheric Hazar ds Research

GOALS:

Intended Outcomes. The FAA intends to
improve aircraft safety by developing
technologies, technical information, procedures,
and practices. These measures help ensure safe
operation of the civil fleet in icing conditions and
in the electromagnetic environment, and address
safety issues pertaining to software, digital flight
controls and avionics systems.

In the area of aircraft icing, the program focuses
on establishing operating rules and procedures for
deicing and anti-icing to ensure a clean aircraft at
takeoff. It also focuses on devel oping technol ogy
to determine the existence of frozen
contamination and the failure of anti-icing fluids
on critica aircraft surfaces. It addresses
characterization of the atmospheric icing environ-
ment by collecting and analyzing supercooled
cloud and precipitation data. It also develops
technology (ice protection and detection), certifi-
cation requirements, and advisory materia to
ensure that aircraft meet performance, stability,
and control safety standards during or after in-
flight operation in icing conditions.

The software and digital systems safety program

addresses aircraft safety and certification issues.
These issues involve the use of emerging, highly
complex, software based digital flight controls
and avionics systems in flight essential and flight
critical applications. The el ectromagnetic hazards
to aircraft systems program focuses on protecting
aircraft electrical and electronic systems against
the effects of lightning and High Intensity
Radiated Fields (HIRF). HIRF effects may come
from airborne, shipborne and ground based
emitters. The program also focuses on the effects
of spurious emissions from portable electronic
devices, i.e, tape players, laptop computers,
cellular phones, etc.

Agency Outputs. The FAA establishes rules for
aircraft operation in icing conditions and the
electromagnetic environment, software, digital
flight controls, avionics systems, and
electromagnetic hazards. It aso publishes
Advisory Circulars (AC) to outline acceptable
means for meeting the rules and disseminates
various forms of technical information to agency

certification and airworthiness specialists, agency
inspectors, and to the aircraft and avionics
industry. The program fosters development of
promising technologies such as sensors, to detect
frozen contamination, and anti-icing fluid failure.
The aircraft icing project joins with the Society of
Automotive Engineers (SAE) in annual updatesto
aircraft holdover time guidelines. These provide
time estimates of the effectiveness of defanti-
icing fluids.

Customer/Stakeholder Involvement: The pro-
gram directly supports the FAA Strategic Plan
Mission Goal for Safety: By 2007, reduce U.S.
aviation fatal accident rates by 80 percent from
1996 levels. The program directly supports the
Safety Strategic Focus Area of Accident
Prevention. It does this through enhancements to
aircraft certification, inspection, and maintenance
relative to atmospheric hazards and advanced
software and digital systems. It aso directly
supports Challenge 2000 through research and
increased awareness in the area of software and
standardization efforts among the certification
directorates. In addition, it supportsthe freeflight
initiative, addressing highly integrated avionics
and ground-based systems safety and certification
issues, using very complex software. A key
supporter is the Aviation Rulemaking Advisory
Committee (ARAC) Electromagnetic Effects
Harmonization Working Group (EEHWG).

The ARAC Flight Test Harmonization Working
Group (FTHWG) addresses performance and
handling requirements standardization, and guid-
ance material for operation in icing conditions.
The ARAC Ice Protection Harmonization Work-
ing Group (IPHWG) addresses definition of anic-
ing environment that includes Supercooled Large
Droplets (SLD) and means, such as ice detectors,
to discriminate between conditions within and
outside the certification envelope and to warn
flightcrews of ice accumulation on critical sur-
faces. An SAE committee also address aircraft
lightning protection (AE-2). This committee
develops ACs, test standards, and related users
manuals to improve flight safety. The FAA
provides leadership to the SAE G-12 Aircraft
Ground Deicing Committee. This committee
addresses holdover time guideline updates,
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standards  establishment  for  de/anti-icing
methodologies and fluids, and sensor criteria to
determine the existence of frozen contamination.
It also addresses the failure of anti-icing fluids on
critical aircraft surfaces.

Accomplishments: The program provided air-
craft icing regulatory guidance and operating pro-
cedures to aircraft manufacturers and operators.
This consisted of technical reports, handbooks,
information bulletins, ACs and rules. Since 1992,
the program has updated or issued two ACs, five
technica bulletins, and the Aircraft Icing
Handbook (twice), and it has published more than
45 technical reports or papers, including reports
on ice phobic technologies. It has held
international conferences on aircraft ground
deicing (more than 600 participants from more
than 10 countries), on aircraft in-flight icing
(more than 400 participants from 20 countries),
and on mixed-phase and glaciated icing
conditions (more than 50 participants from five
countries). It has aso issued holdover time
guidelines for deicing and anti-icing fluids.

In the area of software and digital systems safety,
a report was published addressing structural
coverage testing of aircraft software. Numerous
forms of coverage were addressed including
software mutation testing methods. A
Commercial-off-the-Shelf (COTS) software and
hardware study was completed where guidelines,
verification methods and assessment criteria, for
both aircraft software and hardware, were
developed. In addition, detailed design dataand a
hardware implementation plan were developed
and published as part of a complex electronic
hardware case study.

In the electromagnetic hazards area, the program
published three SAE lightning documents
addressing the aircraft lightning environment and
related test waveforms, certification of aircraft
electrica systems and aircraft lightning zoning.
The program also published a HIRF users guide
for AC 20-1317, a report on in-service lightning
strikes and continued the lightning strike
characterization study to better define the
lightning environment.

R&D Partnerships: The program has estab-
lished many cooperative relationships, including
the following:
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ARAC, EEHWG international certification
authority/industry forum — HIRF environ-
ment, User’s Guide for AC 20-1317.

SAE-AE2 Lightning Protection of Aircraft,
Lightning Environment, Waveforms and Test-
ing Standard, Aircraft Zoning Standard, and
User’'s Manual for AC 20-136.

RTCA Specia Committee-135, “Environ-
mental Conditions and Test Procedures for
Airborne Equipment.”

RTCA Special Committee-190, *“Software
Considerations in Airborne Systems and
Equipment Certification.”

Multiyear FAA/NASA interagency agree-
ment with Langley Research Center to coop-
erate in the assessment of software-based dig-
ital flight controls and avionics systems and
electromagnetic hazards research.

Letter of agreement to leverage HIRF certifi-
cation research with Sandia Corporation,
Army Directorate for Applied Technology,
Test and Simulation, and ORION Interna-
tional Technologies, Incorporated.

Certification Authorities Software Team
(CAST) consisting of avionics software sys-
tems certification authorities from U.S., Eu-
rope and Canada.

Cooperative efforts on aircraft icing activities
with the NASA Glenn Research Center.

Aircraft icing has more than six grants and
agreements in place with academia and other
government agencies to “leverage’ interests
and capabilities.

An international agreement exists with Trans-
port Canada on research on aircraft ground
deicing issues.

An international memorandum of cooperation
exists with the Meteorological Service of
Canada for research on in-flight icing condi-
tions.

An Interagency agreement with the Air Force
for development of a new icing tanker for
military and commercial use.

ARAC IPHWG directly supported with data
on and analysis of SLD conditions in the at-
mosphere.



MAJOR ACTIVITIESAND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

Aircraft Icing

e Continued consolidating and assessing atmo-
spheric icing data al oft.

« Evauated time effectiveness and aerody-
namic performance of environmentally
friendly and other modern fluids.

e Published report on improvement of icing
simulation methods.

e Published report on documentation and quan-
titative comparison of ice shapes.

e Published report on residual and intercycle
ice.

e Published report on acquisition of atmo-
spheric icing data from operational aircraft.

«  Published report on hot water deicing.
« Software and Digital Systems Safety.

»  Published report on acceptance criteriafor us-
ing Software Service History (SSH) on certi-
fication projects.

e Evaluated acceptance criteria/lguidelines and
structural coverage issues for Object Oriented
Technology (OOT).

e Completed investigation of COTS software
and hardware protection architectures and
techniques.

Electromagnetic Hazards to Aircraft Systems

e Published HIRF User's Guide for AC 20-
1317.

e Published report on spurious emissions from
cell phone and effects on aircraft navigation
equipment.

e Published report from lightning strike charac-
terization study for definition of aircraft light-
ning environment.

e Published updated report for in-service light-
ning strike data and analysis.

e Published Lightning User's Manual for AC
20-136.
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KEY FY 2002 PRODUCTSAND MILE-
STONES:

Aircraft Icing

Evaluate time effectiveness and aerodynamic
performance of environmentaly friendly and
other modern fluids.

Complete study of airfoil sensitivity to loca-
tion, size, and shape of geometric representa-
tions of ice shapes.

Publish report on recycled glycol technolo-
gies/utilization.

Complete acceptance criteria for icing simu-
lation tools.

Interim report on procedures and methods for
laboratory determination of fluid holdover
times.

Software and Digital Systems Safety

Completed investigation of use of wrappers
as a protection methodology for safety of
COTS software in airborne systems.

Complete study of OOT structural coverage
tools issues and acceptance criteria/guide-
lines.

Electromagnetic Hazards to Aircraft Systems.

Revise RTCA DO-160 and prepare advisory
circular with updated electromagnetic com-
patibility test methods and requirements for
large systems.

Continue Electro Magnetic Interference/Elec-
tro Magnetic Compatibility (EMI/EMC) con-
tinued protection integrity investigation for
aging aircraft systems and components and
recommend methods for detecting EMC per-
formance degradation.

Publish Protection Integrity Report.

FY 2002 PROGRAM REQUEST:

Aircraft Icing

Continue to collect and assess the global at-
mospheric icing environment data, including
steps to acquire data from operational aircraft.
Continue investigation of procedures and

methods for laboratory determination of fluid
holdover times.

Continue investigation and assessment of ice
detection technologies.
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Reassess and initiate investigation of promis-

ing ice phobic technologies.

Software and Digital System Safety

Continue research relative to emerging flight
safety and certification issues identified by

CAST and RTCA SC-190 efforts.

Electromagnetic Hazards to Aircraft Systems

Continue research relative to lightning protec-
tion, HIRF protection, electromagnetic com-
patibility, in-service lightning data, single
event effects/upset and continued integrity re-
search.

APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2000) $ 54,303
FY 2001 Enacted 4,100
FY 2002 Request 4,150
Out-Year Planning Levels (FY 2003-2006) 17,674
Total $ 80,227
FY 1998 FY 1999 FY 2000 FY 2001 FY 2002
Budget Authority ($000) Enacted Enacted Enacted Enacted Request]
Contracts:
Flight Safety 0 261 345 167 165
Atmospheric Hazards 705 1,233 1,598 2,490 2,452
Personnel Costs 1,127 973 1,744 1,349 1,388
Other In-house Costs 231 152 157 94 145
Total 2,063 2,619 3,844 4,100 4,150
Conduct of Research and Development FY 1998 FY 1999 FY 2000 FY 2001 FY 2002
($000) Enacted Enacted Enacted Enacted Request
Basic 0 0 0 0 0
Applied 2,063 2,619 3,844 4,100 4,150
Development (includes prototyp 0 0 0 0 0
Total 2,063 2,619 3,844 4,100 4,150
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A06e Aging Aircraft

GOALS:

Intended Outcomes. The FAA intends to im-
prove aviation safety by devel oping technologies,
technical information, procedures, and practices
that ensure the continued airworthiness of aircraft
structures and components in the civil transport
fleet. The aging aircraft research program
focuses principally on:

e Analytical methodologies development and
validation to predict the onset of Widespread
Fatigue Damage (WFD) and residual strength
of aircraft structures.

e Nondestructive Inspection (NDI) tech-
niques development and validation to detect
and quantify damage in the forms of corro-
sion, cracking, disbonding, and material pro-
cessing defects.

e Hight and landing loads and airworthiness
standards updates and validation by acquiring
and anayzing actual usage data for civil
transport aircraft.

e« Maintenance and repair requirements and
procedures establishment for airframes.

« Damage tolerance methodology, health and
usage monitoring methodology, and updated
design load spectrums (based on actual us-
age) for the rotorcraft fleet.

 Development of information, technologies,
and techniques to ensure the continued safe
operation of aircraft electrical and mechanical
systems.

Agency Outputs: The FAA establishes rules for
aircraft certification, inspection, maintenance, and
repair and publishes Advisory Circulars (AC) to
outline acceptable means for compliance.
Additionaly, the agency disseminates technical
information in various forms to its airworthiness
inspectors and to industry. These outputs improve
aircraft construction and maintenance practices.
The objective of al of these products is to
improve flight safety by increasing the continued
airworthiness of aircraft. The aging aircraft re-
search program provides the technical informa
tion necessary to support these agency outputs.
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Customer/Sakeholder Involvement: The FAA
has established an extensive network for collabo-
ration in aging aircraft research, including:

e The Aviation Rulemaking Advisory Commit-
tee (ARAC) is an FAA/industry forum estab-
lished to ensure that industry’s resources are
used to their fullest extent and that the
agency’s rulemaking achieves intended re-
sults. ARAC also identifies requirements
and priorities for supporting R&D activities.

» The FAA sponsored Technical Oversight
Group on Aging Aircraft (TOGAA) ensures
effective coordination of aging aircraft pro-
gram activities with related activitiesin DOD
and industry. TOGAA meets several times a
year to assess program progress and review
research priorities in light of technica
progress and the needs of aircraft manufactur-
ers, operators, and maintainers.

e The Subcommittee on Aircraft Safety of the
FAA Research, Engineering and Develop-
ment Advisory Committee completed a re-
view of the aging aircraft program. The pro-
gram described here is fully responsive to the
advice of the subcommittee.

* The aging aircraft program directly supports
the Aviation Safety Research Act of 1988
(Public Law 100-591). This Act increased
the scope of the FAA's mission to include re-
search on methods for improving mainte-
nance technology and detecting the onset of
cracking, delamination, and corrosion of air-
craft structures. In particular, this legislation
directed the FAA to focus attention on main-
taining the airworthiness of the aging com-
mercial fleet.

e Theaging nonstructural systems research pro-
gram isthe primary vehicle for supporting the
recommendations of the White House Com-
mission on Safety and Security, which states
that “in cooperation with airlines and manu-
facturers, the FAA's Aging Aircraft Program
should be expanded to cover non-structural
systems.”

Accomplishments: A series of four panel tests
were completed a the Full-Scale Aircraft
Structural  Test Evaluation and Research



(FASTER) facility, located in the Safety Research
and Development area at the FAA William J.
Hughes Technical Center. The data obtained from
the tests will be used to validate analytical models
being developed by the FAA and NASA. All
testing is monitored using state-of-the-art video
equipment for continuous observation. The test
fixture is capable of applying pressurization,
longitudinal, hoop, and shear loads to a curved
panel test specimen to simulate realistic
operational conditionsin the laboratory.

The FAA's Airworthiness Assurance
Nondestructive Inspection Validation Center
(AANC), located in Albuquerque, NM, continues
to expand. The Center has specialized in the
performance of comprehensive, independent,
quantitative evaluations of new and enhanced
NDI, maintenance, and repair techniques. The
hangar facility contains several aging aircraft,
large fuselage sections, and a sample structural
defect library. Aircraft test articles include a B-
747, B-737, DC-9, HU-25A, Fairchild Metro 1,
UH-1H, and TH-57 aircraft.

Civil transport flight and ground loads data col-
lection programs have been reestablished for
large aswell as small transport aircraft. To collect
flight loads data, optical quick access recorders
have been installed on several B-737, B-757, B-
767, MD-82, and A-320 aircraft, and usage datais
being analyzed. Similar recording technology is
being employed to collect data on BE-1900D and
CRJ commuter aircraft.

The FAA is conducting a series of video landing
parameter surveys at high capacity commercial
airports to better understand typical contact
conditions for a wide variety of aircraft and
airports and how these conditions relate to current
aircraft design criteria and practices. Airplane
landing contact parameters have been obtained
from the analysis of video images recorded during
surveys conducted at representative high activity
commercial large transport and commuter air-
ports. To date, five such surveys have been
completed at John F. Kennedy International
Airport, Ronald Reagan Washington National
Airport, Honolulu International Airport, London
City Airport in the United Kingdom, and
Philadelphia International Airport. Reports have
been published on the first three surveys. Data
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collection is continuing at the four-camera video
landing survey facility that was established at the
Atlantic City International Airport to collect
landing data under fair and poor weather
conditions.

In partnership with the Naval Air Systems
Command and the Office of Naval Research, the
FAA began development of Arc Fault Circuit
Breakers (AFCB) to replace thermal circuit
breakers currently in use.  Unlike thermal
breakers, AFCBs can detect electrica arcing and
rapidly remove power to the affected circuit,
drastically reducing the chances of fire and
related damage. AFCB prototypes were
successfully tested aboard the FAA 727.

In support of the Aging Transport Systems
Rulemaking Advisory Committee (ATSRAC), the
FAA completed intrusive wiring inspections of
six recently retired transport aircraft. Samples
were removed from the aircraft and subjected to
an extensive battery of laboratory tests. Results
of the inspections are documented in a report
prepared for the ATSRAC.

R&D Partnerships. Program activities are
closely coordinated with related initiatives being
undertaken by industry, NASA and DOD. The
FAA, DOD, and NASA have cosponsored several
conferences in the area of aging aircraft and
airworthiness assurance. Interagency agreements
are in place between the FAA and NASA, U.S.
Navy, U.S. Air Force, and DOE. International
agreements are in place between the FAA and the
regulatory authorities in the United Kingdom,
The Netherlands, Australia, and Canada. A
Memorandum of Cooperation isin place between
the FAA and Russa.

The FAA Center of Excellence for Airworthiness
Assurance (AACE), established in FY 1997, was
formed with a broad mission in arcraft and
aircraft systems safety research. AACE is a
consortium consisting of eight core universities,
Sandia National Laboratories, and more than 100
affiliates from government, industry, and
academia.

The Center for Aviation Systems Reliability
(CASR) is aconsortium of four universities, lowa
State University, Northwestern University, Wayne
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State, and Ohio State University, formed to
develop NDI techniques.

AANC is a partnership with Sandia National
Laboratory to test and evaluate inspection
techniques in a realistic hangar environment and
to enhance technology transfer.

The Engine Titanium Consortium (ETC) is
comprised of lowa State University, Pratt &
Whitney, Genera Electric, and Allied-Signal. It
was formed to develop methods for the inspection
of engine components.

Numerous research grants have been awarded and
are in place with universities and not-for-profit
laboratories to leverage their interests and
capabilities. Cooperative Research  And
Development Agreements (CRDAS) are in place
with severa airline operators as part of the flight
|oads data collection program.

MAJOR ACTIVITIESAND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

e« Completed development of an engineering
manual with guidelines to predict the onset of
WFD and residual strength and structures.

* Released an enhanced version of a user-
friendly software tool for damage tolerance
analysis and design of aircraft repairs for
commuter aircraft. Completed development
of a methodology for the prediction of the in-
flight loads in the empennage of a genera
aviation aircraft.

« Published flight loads data reports for various
transport and commuter aircraft models.

e Published landing loads data reports from
video landing parameter surveys.

e Published results of testing of aged circuit
breakers to determine whether their perfor-
mance had degraded below the original man-
ufacturer’s specification.

e Enhanced fracture mechanics computational
capahilities used for damage tolerance analy-
ses of structural helicopter components.

e Developed crack-growth-based predictive
methodology for inspection and maintenance
programs for non-rotating, safety critical
components of aircraft engines.
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e Continued development of first generation,
prototype arc fault circuit interrupter for air-
craft applications.

KEY FY 2002 PRODUCTSAND MILE-
STONES:

e Continue enhancement to a user-friendly soft-
ware tool for the damage tolerance analysis
and design of aircraft repairs for commuter
aircraft.

e Continue the FAA/industry jointly funded in-
vestigation of the susceptibility of an aging
airframe to WFD.

» Continue development and validation of en-
hanced inspection systems for engine compo-
nents.

» Continue development and validation of in-
spection techniques to detect damage in air-
frame structures typical of WFD.

e Continue flight and landing loads data collec-
tion, analysis, and reduction for large trans-
port and commuter aircraft.

» Complete validation study on liquid penetrant
inspection methodol ogy.

» Develop ultrasonic contact transducer for
crack detection.

e Complete development of prototype risk as-
sessment algorithms for aircraft wiring.

»  Begin development of 28v DC Arc Fault Cir-
cuit breakers.

» Complete testing of aged power control re-
lays and remotely controlled circuit breakers
to determine whether the performance of
these devices has degraded below original
manufacturer specifications.

FY 2002 PROGRAM REQUEST:

In FY 2002, the program continues to focus on
the areas listed at the beginning of the GOALS
section above. The near-term emphasis continues
on a better understanding of the effects of WFD;
developing supplemental inspection requirements
to better account for airframe and component
damage; developing and validating enhanced
inspection techniques, and, understanding the
effects of aging on nonstructural systems and
developing technologies to eliminate or mitigate
potential hazards associated with these effects.
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APPROPRIATION SUMMARY
Amount ($000)
Appropriated (FY 1982-2000) 202,367
FY 2001 Enacted 33,311
FY 2002 Request 27,111
Out-Year Planning Levels (FY 2003-2006) 113,709
Total $ 376,498
FY 1998 FY 1999 FY 2000 FY 2001 FY 2002
Budget Authority ($000) Enacted Enacted Enacted Enacted Request]
Contracts:

Aging Aircraft 18,466 11,945 17,714 29,250 22,462
Personnel Costs 2,551 2,381 3,547 3,451 4,041
Other In-house Costs 523 368 333 610 608

Total 21,540 14,694 21,594 33,311 27,111
Conduct of Research and Development FY 1998 FY 1999 FY 2000 FY 2001 FY 2002
($000) Enacted Enacted Enacted Enacted Request
Basic 0 0 0 0 0
Applied 21,540 14,694 21,594 33,311 27,111
Development (includes prototyp 0 0 0 0 0

Total 21,540 14,694 21,594 33,311 27,111
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AO6e - Aging Aircraft
Product and Activities

FY 2002
Request
($000)

Program Schedule

FY 2001

FY 2002

FY 2003

FY 2004

FY 2005

FY2006

065-110 Aging Aircraft

WFD and Residual Strength Analysis
Completed Development of an Engineering Manual with
Guidelines for Onset of Widespread Fatigue Damage (WFD)
Complete Destructive Examination of Aging Airframe and
Publish Results
Continue Development & Validation of Inspections Techniques
Develop Prototype for Detection of WFD-Size Cracks

Commuter Aircraft Requirements

Released Enhanced Version of User Friendly Software Tool for
Damage Tolerance Analysis and Design of Aircraft Repairs
for Commuter Aircraft

Continue Enhancement of User Friendly Software Tool for
Damage Tolerance Analysis and Design of Aircraft Repairs
for Commuter Aircraft

Airborne Data Monitoring Systems

Continue Data Collection Analysis on Flight Loads
Conduct Video Landing Parameter and Loads Survey at
Commercial Airports

Published Flight Loads Data Reports for Various Transport and
Commuter Aircraft Models

Inspection for Engines
Continue Development and Validation of Enhanced Inspection
Systems for Engine Components
Complete Development of Ultrasonic Inspection Tools for
Engines
Rotorcraft Structural Integrity

Complete Final HUMS Advisory Circular (AC) and Compliance
Guidance for Part 29 & 27 Rotorcraft

Update AC 29-2A and 27-1 for Fatigue and Damage Tolerance

Aging of Nonstructural Systems

Develop First Generation, Prototype Arc-Fault Circuit Interrupter|
for Aircraft Applications

Complete Assessment of Feasibility of Service Life for Aircraft
Wire

Develop a Prototype Testing or Inspection Device to Identify
Hazardous Conditions Involving Aircraft Wire

Complete a Report on Performance of Aged Circuit Breakers

Begin development of 28v DC Arc Fault Circuit breakers

Complete Testing of Aged Power Control Relays and Remotely
Controlled Circuit Breakers to Determine if the Performance
of these Devices has Degraded Below Original Manufacturer
Specifications

Personnel and Other In-House Costs

$7,225

$994

$1,514

$3,534

$808

$8,387

$4,649

g

OO0 0O 0

Total Budget Authority

$27,111

$33,311

$27,111

$27,634

$28,113

$28,750

$29,212

Note: Out year numbers are for planning purposes only. Actual funding needs will be determined through the annual budget process.
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AO6f Aircraft Catastrophic Failure Prevention Research

GOALS:

Intended Outcomes. The FAA intends to
improve system safety by developing
technologies and methods to assess risk and
prevent potentialy catastrophic defects, failures,
and malfunctions in aircraft, aircraft components,
and aircraft systems.

The Aircraft Catastrophic Failure Prevention
Program focuses principally on using historical
accident data and National Transportation Safety
Board (NTSB) recommendations to examine and
investigate known problem areas, such as:

«  Turbine engine uncontainment events, includ-
ing mitigation and modeling of uncontain-
ment and aircraft vulnerability to uncontain-
ment (AC20-128, phase I1).

e Propulsion mafunctions and potential solu-
tions (with the help of industry).

» Explosive fuel tank issues, where the current
focusis on the fuel quantity indication system
wiring and the impact of sulfide deposits.

Agency Outputs: The FAA establishes
certification criteria for aircraft and publishes
Advisory Circulars (AC) to outline acceptable
means for meeting these rules. The program’s
objective isto ensure safe aircraft operation in the
public domain.

The Aircraft Catastrophic Failure Prevention
Program provides the technical information
necessary to support these agency outputs.

Customer/Stakeholder Involvement: The FAA
continues to establish collaborative efforts with
organizations such as the following to ensure a
balanced, responsive Aircraft Catastrophic
Failure Prevention Program:

e The Aviation Rulemaking Advisory Commit-
tee (ARAC) is a FAA-industry forum estab-
lished to ensure that agency rulemaking
achieves intended results, and that the re-
sources of industry are fully utilized in ac-
complishing these results. ARAC also identi-
fies requirements and priorities for supporting
R&D activities. The ARAC Powerplant In-
stallation and Harmoni zation Working Group

(PPIHWG) provides guidance to this program
for the update of AC20-128.

e The FAA sponsors a series of workshops on
turbine engine uncontainment characteriza-
tion, modeling, and mitigation. This forum
brings together industry and government
(civil and military) to review progress on this
subject and to recommend future courses of
action.

e The FAA has developed partnerships with in-
dustry through the ARAC PPIHWG to col-
laborate in developing a modeling toolkit for
the modeling of engine uncontainment
events.

* The FAA supports the Aerospace Industries
Association (AlA) - Transport Committee
(TC) report examining propulsion system
malfunctions and inappropriate crew re-
sponse. This project brings industry and the
FAA together to recommend courses of action
to foster safety and to develop associated reg-
ulations and advisory materials.

* The ARAC Fuel Tank Harmonization Work-
ing Group advises the program on iSsues re-
lated to fuel tank explosions.

e The program also responds to Public Law
100-591 (the Aviation Safety Act) and Public
Law 101-508 (the Omnibus Reconciliation
Act), which together established the aircraft
catastrophic failure prevention program.

Accomplishments. Results of the catastrophic
failure prevention program research are provided
to certification officials to form the technical
basis for rule changes as well as new or modified
ACs. Results are also provided to airframe and
engine manufacturers and designers.  Recent
accomplishments include:

e Developed the uncontainment database and
experimental test data needed by ARAC to
establish new guidance for uncontained tur-
bine engine failure methodol ogy.

» Developed improvements to an aircraft vul-
nerability model to predict aircraft vulnerabil-
ity to engine uncontainment events.

e Completed devel opment of advanced material
DY NA-3D fabric tensile failure model.
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e Completed experimental work required for
aircraft material uncontained engine failure
analysis.

e Developed sulfide deposits in the laboratory
for study of fuel quantity indication systems.

R& D Partnerships. Through interagency agree-
ments, grants, and contracts, program activities
are closely coordinated with governmental,
academic, and commercial expertsto leverage the
full advantage of existing knowledge and
technologies. Significant program benefits are
realized from the following agreements:

e Interagency agreement with Naval Air War-
fare Center Weapons Division, China Lake,
which partners with Boeing to modify mili-
tary vulnerability analysis tools. These tools
are used in examining the vulnerability of
commercia transport aircraft to turbine en-
gine uncontainment events.

e Interagency agreement with Lawrence Liver-
more National Laboratory, which partners
with Boeing, Honeywell Engines, and Pratt
& Whitney, to develop a modeling toolkit to
address turbine engine uncontainment events
modeling.

e Center of Excellence contract with SRI,
which partners with University of Dayton Re-
search Labs and Arizona State University,
and in-kind support provided by Boeing and
B. F. Goodrich.

e Interagency Agreement with NASA Glenn
for cooperation on turbine engine uncontain-
ment.

MAJOR ACTIVITIESAND ANTICIPATED
FY 2001 ACCOMPLISHMENTS:

Engine Uncontainment Research

» Delivered a prototype aircraft vulnerability
model for evaluation of uncontained engine
debris hazards in cooperation with ARAC.

e Continued modificationsto vulnerability code
based on airframe manufacturers evaua-
tions.

e Continued expansion of the advanced 