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Executive Summary

Purpose

The Federal Aviation Administration (FAA) projects that 36,000 daily
flights will transport nearly 2 million passengers by 1997. In 1985,
nearly 25,000 daily flights carried an estimated 1 muillion passengers
throughout the United States. In view of aging facilities and equipment,
FAA has undertaken a major overhaul of its air traffic control system to
meet this increased demand. Specifically, FAA plans to spend over $16
billion by the year 2000 to upgrade and modernize facilities and equip-
ment to meet the projected increase in air traffic more effectively and
economically. This technologically complex overhaul, known as the
National Airspace System plan, 1s one of the largest civil procurement
programs in the history of the federal government

The Chairman, Subcommittee on Transportation, House Committee on
Appropriations, asked GAO to 1nitiate a continuing review of FAA’s imple-
mentation of the plan. This report, one of several GAO has issued,
focuses on FAA’s management of the procurement process for major plan
projects

Background

In 1981, FAA imtiated the National Airspace System plan to modernize
the nation’s air traffic control system, which is presently plagued by
technically obsolete equipment To successfully implement the plan, FAA
must effectively manage over 150 individual projects involving hun-
dreds of contracts, ensuring that they are on schedule and within esti-
mated costs. The Department of Transportation, which has the final
acquisition authority for the plan, has designated 11 of the 150 projects
as major system projects on the basis of their cost and importance.
These 11 projects will cost about $8 billion, or one-half of the total plan
cost.

In 1976, the Office of Management and Budget (OMB) established its Cir-
cular A-109 as the principal process for acquiring major systems in the
federal government To avoid the problems previously experienced 1n
acquiring major systems, Circular A-109 recommends decisionmaking at
four critical stages of a major system’s acquisition The process attempts
to avoid the premature commitment of a project to full-scale develop-
ment and production by conducting periodic reviews of a project’s cost,
schedule, and performance. These reviews serve as the basis for the pro-
Jject’s advancement in the process, leading ultimately to award of a con-
tract for full production.
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Executive Summary

Results in Brief

FAA consistently moved projects into the last two stages of the acquisi-
tion process although they fell short of satisfying the approval criteria
set forth in Circular A-109 None of the 11 major system projects were
submitted for approval at either of the first two key decision pomnts in
the A-109 acquusition process. Projects were submitted with unrehable
cost and schedule estimates, justifications required major revisions, and
required project documentation was missing FAA believed that these
systems were sufficiently developed to be approved at one of the final
two acquisition phases Subsequently, however, all 11 systems expe-
rienced cost increases and/or schedule delays

In the past year, FaA and the Department have made progress in incor-
porating A-109 principles and requirements 1nte their acquisition pro-
cess These recent improvements will have only a limited effect on the
11 major systems because they are already in the final acquisition
phases. Nevertheless, closer adherence to A-109 principles, including
operattonal testing prior to making production decisions, could reduce
mcidences of cost increases and/or schedule delays in implementing the
remainder of the NAS plan.

Principal Findings

FAA Did Not Follow A-109
Acquisition Process

Because of the cost and technological complexity of the major systems
necessary for implementing the National Airspace System plan, those
systems should be subjected to the periodic, detailed review process out-
lined by oMB Circular A-109. Gao found that throughout the plan’s his-
tory, FAA had not closely followed the A-109 guidelines. Five of the 11
major systems projects advanced directly to the final production phase,
and two others are awaiting a production decision. The remaining four
major systems advanced directly to the phase just prior to production
FAA did not submit any of the 11 major systems for approval at either of
the first two key decision points in the acquisition process outlined by
A-109 FaA believed the systems represented off-the-shelf technology
and were sufficiently developed to enter the acquisition process at these
later phases.

However, the projects did not meet the A-109 approval critena to
advance to the next acquisition phase, and all 11 major systems have
subsequently experienced cost increases and/or schedule delays For
instance
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FAA requested the Department’s approval to proceed inte full preduction
for the acquisition of the Terminal Radar project in February 1980 by
submitting an acquisition paper. At that time, FAA estimated the cost of
the project to be $154 million According to the current Terminal Radar
program manager, the system proposed by that acquisition paper would
not have met FAA’s needs. In a revised acquisition paper submitted in
September 1981, FaA increased the cost estimate to $339 mullion, based
on the addition of required subsystems

A project crucial to the success of the plan 1s the Advanced Automation
System. According to FAA, the purpose of this system 1s to increase auto-
mation capability to handle the projected increase in flights and to
enhance the productivity of the air traffic controller workforce. Gao, in
a July 1986 report, questioned FAA’s decision to award a production con-
tract for this $3 billion system without first having operational test and
evaluation data FaA recently agreed to restructure the acquisition
strategy for the system to provide some operational testing prior to
production,

FAA Is Now Responding to
Need to Conform to A-109
Principles

Recommendations

FAA has recently undertaken measures to correct deficiencies in its
acquisition process In addition to issuing its first Standard Operating
Procedures to be followed in acquiring major systems, the agency has
also established test and evaluation policies and procedures FAA 1s also
rethinking 1ts approach to acquiring individual systems In general,

FAA’S recent improvements will have limited effect on those systems that
have already advanced to the final acquisition phases. Nevertheless, GAO
beheves that FAA and the Department have made significant progress in
the past year by incorporating A-109 principles and requirements into
their acquisition process.

GAO recommends that the Faa Administrator ensure that

the major system projects not yet in the production phase be subjected
to operational testing as recommended by oMB Circular A-109 and the
resulting data be made available for the Department’s production deci-
sions and

new projects be included 1n the improved acquisition process and receive
the level of management review prescribed by oMB Circular A-109, and
these projects be, in fact, sufficiently developed and documented to jus-
tify entering the acquisition process at the phase proposed
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Agency Comments

Executive Summary

Ga0 furnished copies of 1ts draft report to the Department of Transpor-
tation for 1ts official review and comment, but the Department did not
provide comments However, GAO did meet with and discuss the draft
report with Department and raa officials, and their comments have been
considered in the final version of the report Basically, the Faa officials
believed that the major system projects were sufficiently developed to
enter the later acquisition phases. GAO’s analysis of the 11 major system
projects, however, shows that the projects did not meet Circular A-109
approval critena for advancing in the acquisition process and that all
have experienced cost increases and/or schedule delays.
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Chapter 1

Introduction

In 1985, an estimated 1 milhon passengers traveled on nearly 25,000
daily airline flights throughout the United States. The Federal Aviation
Administration (FAA), which has the mission of safely controlling the
nation’s air traffic, predicts that by 1997, domestic air traffic will
increase to nearly 2 million passengers aboard over 36,000 daily fhights.

Because of aging facilities and equipment and the projected increase in
air traffic, FAA embarked on a plan to modernize the nation’s air traffic
control system in December 1981. Known as the National Airspace
Systern (NAS) plan, this ambitious effort represents one of the largest
civil procurements in the history of the federal government

Office of Management and Budget (oMB) Circular A-109 estabhishes the
process by which executive agencies are to procure major systems, such
as those included in the NAS plan The process 15 intended to minimize
the risks associated with procuring major systems and the potential for
acquiring major systems which do not meet the government’s needs. To
achieve 1ts intended purpose, Circular A-109 recommends a phased
acquisition process, with reevaluations of the systems in terms of cost,
schedule, and performance at four key decision points during the acqui-
sition process.

Overview of the
National Airspace
System Plan

Faced with the projected increase 1n airspace system demand and the
need to replace aging facilities and equapment that had evolved over 40
years, FAA 1ssued its NAS plan to modernize and improve the nation’s air
traffic control system by the year 2000, The plan emphasizes higher
levels of automation, the changeover from tube-type electromc equip-
ment to solid-state devices, and the consolidation of facilities.

FAA did not have a firm cost estimate at the time 1t published the NAS
plan but subsequently projected the cost at about $9 billion Faa also
estimated that implementation of the plan would result in savings in
system operations and maintenance costs of $24.5 billion through the
year 2000. These savings would be achieved primarily through
enhanced productivity, a reduced work force, and consolidation of
facilities.

The NASs plan is a major undertaking. It nvolves over 150 individual
projects, 11 of which the Department of Transportation (por) has desig-
nated as major system projects because of their cost and importance
FAA must manage hundreds of contracts with over 1,000 “interfaces”
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(where the implementation of one project directly affects the implemen-
tation of another) to ensure that the plan’s projects come together at the
right time and at the projected cost For example, the critical Advanced
Automation System interfaces with many other NAS plan projects,
including the Host Computer project, the Mode S surveillance system,
and the Voice Switching and Control System. Problems occurring in any
of these related programs represent risks to the planned implementation
of the Advanced Automation System

To assist the agency in managing the NAS plan, Faa hired a systems engi-
neering and integration contractor (SEIC) in 1984 at a cost of $684 mul-
lion. Subsequent modifications to the contract have increased the SEIC’s
responsibilities and the cost of the contract to $782 million. Additional
cost increases totaling an estimated $100 million to $130 million are cur-
rently being negotiated

One of the SEIC’s first activities was to audit the NAS plan In an August
1984 report, the SEIC stated that the plan could be implemented and
would meet FAA’S projected needs.! However, the SEIC also reported that
for a number of reasons, including better project definition, increases in
scope, and technical problems, 30 percent of the NAS plan project sched-
ules had already shipped from 1 to 3 years since FAA first published the
NAS plan Because of these shippages, the SEIC found that the overall plan
schedule was 1n jeopardy.

Figure 1.1 shows the number of years of delay currently projected for
the first and the last on-site implementation for each of the 11 major NAS
plan projects. For example, the May 1986 NaAs Program Master Schedule
Baseline indicates that the first and last on-site implementation for the
Advanced Automation System (AAs) will be delayed 3 and 8 years,
respectively, from the dates originally estimated in the December 1981
NAS plan.

INAS Plan Audit Report (Martin Marietta Aerospace, Ar Traffic Control Division, Aug 1984)
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Figure 1.1: Number of Years of Estimated Delays in Major NAS Plan Projects
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The SEIC also reported that, while the estimated funding (which had
been revised to $11.4 billion) appeared to be adequate, there was an
equal chance of the cost either underrunmng or overrunning the esti-
mate. The SEIC reported that the NAS plan’s cost could possibly increase
from the lack of early program controls and firm baselines and the intro-
duction of totally new system test and implementation approaches Spe-
cifically, the SEIC noted

the absence of well-defined project-level requirements and implementa-
tion plans,

mmadequately planned equipment quantities to meet requirements, and
the lack of firm project milestones.

In its 1984 audit, the SEIC concluded that FAA had overstated the esti-
mated NAS plan cost savings (projected at that time to be §19.9 billion)
by approximately 10 percent. The SEIC’s audit concluded that the 1984
NAS plan had underestimated the labor requirements to operate and
maintain the NAS in the 1990 to 2000 period. The SEIC cautioned that
further delays in facility consohdations, project schedule slips, and pro-
Ject start-up delays would continue te erode the plan’s projected savings.

As currently defined by FAA, the NAS plan1s an $11 7 billion, 11-year
plan (fiscal years 1982-92). The S11 7 billion figure does not include pro-
Ject funds provided before 1982, research and development funds asso-
ciated with the NAS plan projects, or project funding that will be
required after 1992 With all of these excluded costs added to the $11.7
billion figure, the NAS plan will cost over $16.6 billion Additionally, this
$16.6 ballion figure does not include an estimated $550 million for the
Terminal Doppler Weather Radar project. This project will provide air
traffic controllers with information concerming wind velocity and direc-
tion considered critical 1n identifying potential wind shears FAA plans to
include the Terminal Doppler project as part of the NAS plan at a later
date

According to congressional hearings held in April 1986, FAA's estimate of
NaS plan savings has steadily declined 1n successive NAS plan publica-
tions, from $24.5 billion 1n December 1981 to $21.5 billion in 1983, $19.9
billion 1n 1984, $18.3 billion in 1985, and $16.5 billion in 1986 Faa’s
Administrator attributes this downward trend to the following factors.

Projections of air traffic activity, a major factor used in the calculation
of NAS plan savings, is currently lower than originally forecast.
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FAA has refined 1ts assessment of air traffic personnel productivity
mmprovements for specific air traffic control projects, such as the
Advanced Automation System, the Flight Service Automation System,
Automated En-Route Air Traffic Control, and Area Control Facilities,
and the net effect has been further reductions in projected savings
The sEIC’s audit of the projected field maintenance personnel cost reduc-
tions concluded that only a “one-third reduction in technical staff” is
achievable rather than the 50-percent reduction calculated in earlier
plans.

Estimated leased communications cost savings are lower than were ini-
tially calculated because of higher actual costs incurred as a result of
industry deregulation

Additionally, FAA’s Administrator has reportedly stated that, because of
potential budgetary constraints, there 1s the possibility that the overall
timetable for implementing the plan would shp, which could further
increase costs and reduce potential savings. Figure 1 2 depicts the
steady decline in expected savings and increases in projected costs of
the NAS plan
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Figure 1.2: Trends in NAS Plan - ]
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Source FAA

OMB Circular A-109 In 1976, oMB 1ssued the policy for all executive agencies to follow in
managing their acquisitions of major systems—omB Circular A-109. The
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circular is designed to minimize potential problems with the develop-
ment and procurement of complex major systems by increasing top man-
agement’s awareness of the technical, operational, and economic risks
associated with the systems The acquisition framework and pohicy
established by A-109 is mntended to reduce the potential for cost growth,
schedule delays, and performance deficiencies, and avoid the premature
commitment of major systems to production

In accordance with oMB Circular A-109, agency heads are to reevaluate
major projects at four critical points in the acquisition process 1n terms
of cost, schedule, and performance, and reaffirm the need for the
projects at each decision point. At each of the four key decision points,
agency heads are to decide whether the projects are ready to move to
the next phase mn the acquisition process.

Acquisition Phases

Identification and Exploration of
Alternative Design Concepts

Demonstration of Alternative
Design Concepts

The acquisition of major systems begins with the 1dentification of a mis-
sion need. OMB considers that determining mission need is the most
important part of the acquisition process. The thinking and planning
involved in the phase affects the character, quality, and, ultimately, the
cost of the major system which is procured.

Following the determination of mission needs, the A-109 acquisition pro-
cess is divided into four progressive phases where passage from one
phase to the next 15 decided by the agency head The four acqusition
phases are: (1) identification and exploration of alternative design con-
cepts, (2) demonstration of alternative design concepts, (3) full-scale
development and limited production, and (4) full production.

This 1nitial phase of the A-109 acquisition process occurs when alterna-
tive system design concepts are solicited from a broad base of qualified
firms. These firms submit their concepts to fulfill the 1dentified mission
need mm a form suitable for preliminary evaluation The intent 1s to gen-
erate innovation and competition for the best system design to meet the
russion need

Once alternative system design concepts are selected, the project is
advanced to the demonstration/test phase. Before awarding a contract
for this phase, however, the agency must reaffirm 1ts mission needs and
project objectives. An agency head must decide whether to pursue alter-
native concepts or proceed with a single concept
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Full-Scale Development and
Limited Production

Full Production

Alternative system(s) can enter full-scale development, including limited
production, only after the agency’s mission need and program objectives
have again been reaffirmed and demonstration results verify that the
chosen system design concepts are sound. Agency head approval is
again required for the project to move into full-scale development and
limited production

Agency head approval is also required for a system to enter into full
production. This decision is made only after reaffirming the agency’s
mission need and program objectives, and satisfactorily testing system
performance under expected operational conditions. Operational testing
is conducted independent of the agency’s development and user
organizations.

An important facet of oMB Circular A-109 guidance 1s that the produc-
tion commitment should not be made until a system'’s performance is
tested in a realistic operational environment, The importance of fol-
lowing this approach was recently affirmed in the February 1986
Interim Report of the President’s Blue Ribbon Commaission on Defense
Management. That report concluded that full-scale development testing
of weapons systems is critical to improve system performance and that
systems should not go into high-rate production without operational test
resuits.

The four key decision points and related activities at each decision point
are shown in figure 1 3
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Figure 1.3: Basic Major System Acquisition Process
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DOT’s Implementation of
OMB Circular A-109

Because FAA is an administration within por, the Department is ulti-
mately responsible for approving the acquisition of major NAS plan

projects. pOT has implemented oMB Circular A-109 acquisition policies
through directives and memorandums which serve as the basis for the
acquisition pohcies of its various administrations, including FAA. DOT's
Order 4200.14B, dated January 6, 1983, Major Systems Acquisition
Review and Approval, 1s the primary por directive implementing OMB
Circular A-109 The directive designates the Deputy Secretary of Trans-
portation as DOT’s Acqusition Executive As such, he 1s responsible for
designating major projects and approving them at each key decision
point 1n the acquisition process The directive defines major systems as:

that combination of elements that will function together to produce the capabil-
1t1es required to fulfill a mission need Major systems acquisition programs are
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those programs that (1) are directed at, and are critical to, fulfilhing a Departmental
misston, (2) entail the allocation of relatively large resources, or (3) warrant special
management attention For the purpose of this Order, systems acquisitions which
meet the requirements set forth above, or which have a total estimated acguisition
cost of $150 million or more, or which have an anticipated total expenditure of $25
million or more 1n research and development funds shall be candidates for designa-
tion as a major system ”

The Deputy Secretary fulfills his responsibility for approving the acqui-
sition of major projects through his role as Chairman of por’s Transpor-
tation Systems Acquisition Review Council (TSARC) Other TSARC
members are the Assistant Secretaries of Transportation for Policy and
International Affairs, Budget and Programs, Governmental Affairs,
Administration, and Public Affairs, and the por General Counsel The
DOT order requires TSARC to review the acquisition of each major project
at the four key decision points and, at other times, as directed by the
Deputy Secretary The reviews are to concentrate on the project’s status
1n terms of 1ts estimated cost, schedule, and performance requirements

FAA’s Implementation of
OMB Circular A-109

FAA bases its major project acquisition process on oMB Circular A-109
and poT Order 4200 14B. raa Order 1810.1D, Major Systems Acquisition,
dated July 13, 1985, establishes the current management policies and
procedures for major project acquisitions. According to FAA officials, this
directive substantially revised FAA’s previous major project acquisition
management process with the intent of improving the overall efficiency
of the review process between FAA and DOT.

Previously, FAa had required only certain designated major projects to
recerve special management attention, based on their importance to the
Agency For example, the program manager was accountable directly to
FAA's Administrator, independent cost and operational testing and eval-
uation reviews were required, and program reviews were required to be
held more frequently than for nondesignated major projects. Also, FAA
had an Awviation System Acqusition Review Coramttee (ASARC) to
review each project before 1t was sent to TSARC

FAA’s current major project acquisition directive deleted the ASARC and
its review function Individual program managers now are accountable
to the NAS Program Director who, 1n turn, 1s directly accountable to the
FAA Adminstrator for all Nas plan activities. The new process also
requires that FAA now subject all major projects to the same procedures
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Objectives, Scope, and
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1983, request by the Chairman, Subcommittee on Transportation, House
Committee on Appropriations, that we continually monitor FAA’s imple-
mentation of its NAS plan. Following that request, we mitiated a series of
reviews on individual NAS plan projects. These project reviews pointed
out that Faa had not adequately 1dentified the technical, operational,
and economic risks associated with their implementation. Further, for
many of these projects, FAA's acquisition strategy did not include a plan
to minimize risks by adequately demonstrating a project’s performance
in an operational environment before commutting it to full production.

2..

Recanse of the nroblems note

Because of the problems neted in ou of in
projects and on the basis of discussions with Su bcormmttee staff
aglccu to provide the Subcommittee with an overview of FAA 's ™ manage-
ment of the NAS plan major system acqulsltlon process. Using informa-
tion contained in our previous reports, as weil as additional information
developed during this review, we examined FAA’s adherence to the fun-
damental principles of oMB Circular A-109, which established a phased
acquisition process for major systems. Additionally,because of the sig-
nificance of the NAS plan, we are planning to report in the future on the
overall status of NAS plan systems and the causes of systems delays and

cost increases.

in our reviews
I revigws

Of the 11 NAS plan projects FAA currently defines as major systems, 5

projects were being reviewed by ¢A0 and por’s Office of Inspector Gen-

eral when we started this review in July 1985. We obtained and
e nrrad grmnansfia L adinem woalatimee +a +thaon i 1t o nleao

revieweda specific information relating to tnese iive projects pius
mentation for the remaining six.

From the s1x major systems not under review, we selected three to
determine how well they adhered to the principles of oM Circular A-
109. At the suggestion of FAA officials, we included the Terminal Radar
Program, which Faa believes 1s one of its “best managed” projects. The
Terminal Radar Program, a 3606 million major system, is currently in
the production phase (the last phase) of the acquisition process We
selected the Voice Switching and Control System (vscs) and the Radio

Control Equipment (RCE) project as our other two projects. vscs, a major

nroiact with a total esetimated fimding lavel of 84920 villion 1€ af eritieal
yL UJ\.«\,IJ FY AVLL €0 LU LGAL LI VALLLTALLLL Lullu‘lla AL VWl UL WXL lLllLllUll’ A UL Liluliuvdil

mmportance to the operation of other NAS plan projects DOT approved
v8Cs to begin full-scale development and limited production (the third of

four phases) in February 1985. While the RCE project 1s not designated
as a major project, its $203 mullion estimated cost exceeds por’s $150
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million threshold for consideration as a major project. (App. I contains a
description of all major NAS plan projects )

We compared the requirements of oMB Circular A-109, and Dor’s and
FAA's implementing orders and procedures, with FAA's acquisition pro-
cess during implementation of the NAS plan. We examined FAA’s major
project acquisition process as a whole versus an examination of a single
segment of the process.

Our analysis of how FAA submitted major NAS plan projects for approval
is included in chapter 2. Chapter 3 contains a discussion of changes Faa
has made, principally within the past year, to improve its acquisition
process to more closely adhere to the A-109 process. Chapter 4 contains
our conclusions and recommendations.

We performed our work at por and FAA headquarters, located in Wash-
ington, D.C. We interviewed DOT, Faa, and oMB officials and examined
work from previous and current GAO reviews as weli as reports by Dor’s
Office of Inspector General and other bor and Faa reports.

Our review, conducted from July 1985 to December 1986, was per-
formed 1n accordance with generally accepted government auditing
standards. Copies of our draft report were furnished for por’s review
and comment, but the Department did not provide comments. We did,
however, meet with and discuss the draft report with DOT and FAA offi-
cials, and their comments were considered in the final version of the
report.
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As a major acquisition effort, the NAS plan represents technical, opera-
tional, and economic risks oMB Circular A-109 established policies for
avoiding cost increases, schedule delays, and the potential acquisition of
major systerns which do not meet the government’s needs, thereby
reducing the risks associated with acquiring major systems

Rather than subject the NAS plan major system projects to the sequential
A-109 process, Faa submitted all the projects for DOT’s acquisition
approval at either of the final two phases of the acquusition process. Faa
believed that the NAS plan major system projects were sufficiently devel-
oped to enter the acquisition process at the later stages Our analysis of
the 11 NAS plan major system projects shows, however, that the projects
did not meet the A-109 approval criteria for advancing in the acquisition
process and that all have experienced cost increases and/or schedule
delays

Major NAS Plan
Systems Advanced
Directly to Later
Phases of OMB A-109
Acquisition Process

Circular A-109 establishes a phased process for acquiring major sys-
tems. At each of the four key decision points 1n the acquisition process,
agencies are to reconfirm the mission need which the system is to meet
and reevaluate the system’s estimated cost, schedule, and performance
specifications On the basis of this reevaluation, agencies must then
decide if the system meets the A-109 criteria for advancing to the next
acquisition phase.

FAA, however, submitted all the NAS plan major system projects for
acquisition approval at either of the last two phases of the acquisition
process. FAA believed that the projects represented off-the-shelf tech-
nology or had been n existence before A-109’s 1ssuance and, therefore,
were sufficiently developed to be ready for the final two acquisition
phases.

As shown in table 2 1, Faa submutted 4 of the 11 systems for bor's
review and approval to advance directly to the third phase of the acqui-
sition process (i.e , full-scale development and limited production). Of
the remaining seven systems, Faa submutted six to advance directly to
the fourth and final phase of the acquisition process (1.e., full produc-
tion) and expects to submit the seventh directly for production approval
n the near future
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.. |
Table 2.1: Summary of NAS Plan Major System Approvals

Es""‘g‘:ﬁ DOT Approval of Key Decision Points
Project (millons) KDP#1 KDP+#2 KDP#3 KDP#4
Fhght Service Automation System (FSAST—g) $480 1 - - - _ Aug 1981
Airport Survelllance Radar (ASR) - o 662 - - - Mayi%2
Mode S Surveillance and Communlcemon/Syamk'_w—> s60 - - Mar 1983
Host Computer Project T 4058 - - Mar 1983 ~June 1985
Microwave Landing System (MLS) 14944 - - o Apﬁgﬁ—“
Advanced Automation System (AAS) o 31872 - o Apr 1983 -
Radio Microwave Link (RML) N 643 - - - Mar 1984
CennélW@atherProcessor(CNVEfJ*k‘7¥rAM___ 1549 - - Jan 1985 S
Voice Switching and Control System (VSCS) 46 - - Feb 1985 -
Automated Weather Observing System (A/W@r— —2@ L - - Subm]@dff
not yet
approved
LongRange Radar (LRR) i 4852 - - - Not—yétﬁrir
submitted for
approval
Total $8,235 82

3The cost of these 11 major systems amounts to one-half of the total NAS plan cost of $16 62 biliion

For at least two of the major systems we have reviewed, FaA elected to
use an accelerated acquisition strategy, bypassing key decision points 1
and 2 1n favor of a “concurrent” acquisition approach. Using this
approach, FaA conducts full-scale system development and testing par-
allel with system production We have questioned the reasonableness of
this approach and have recommended that FaA change this practice.!

FAA’s Accelerated Two of the most costly and critical NAS plan projects are the Host com-
Acquisition Strategy Not puter project and the Advanced Automation System (Aas) According to
Justified FAA, these systems will provide needed computer capability to meet the

projected increase 1n air traffic. FaA estimates that the Host project will
cost over $400 mullion and Aas over $3 billion.

We have questioned FAA’s justification for the accelerated acquisition of
the Host computer project without complete and realistic operational

IFAA’s Advanced Automation System Acquisition Strategy Is Risky (GAQ/IMTEC-86-24, July 8,
1986)
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testing.? In June 19856, we reported that the model used to justify this
strategy contained unverified assumptions that did not provide the pre-
cision and confidence necessary to make future workload projections
We, therefore, stated that the use of these unverified assumptions called
mto question whether FAA’s accelerated procurement of the computer
was justified.

In a follow-up report 1ssued in July 1986,2 we noted that FAA awarded a
production contract for the Host project in July 1985, with the first
system delivery scheduled for May 1986. FAA subsequently revised that
delivery schedule, delaying delivery by 6 months because of contractor
problems in modifying the existing air traffic control software and in
developing acceptable system documentation.

In our July 8, 1986, report on the AAS project, we noted that FAA’S acqui-
sition strategy for the AAS combined development, testing, and produc-
tion mnto one phase Although A-109 recommends operational testing to
determine actual system performance before a commitment 1s made to
full production, FaA would not have performed operational testing prior
to the AAS production decision. FAA believed that to do so would unneces-
sarily delay project implementation and increase its cost Instead, FaA
intended to make the production decision on the basis of the contractor’s
paper designs, computer-model simulations of system performance, and
design trade-off analyses Our report stated that this strategy had unac-
ceptably high risks and could have resulted in sigmficant cost increases,
schedule delays, and performance deficiencies.

FAA believed 1ts acquisition strategy was sound because (1) the planned
fixed-price type contract indicated that the contractor believed the risks
were acceptable and (2) the noncompetitive environment would enable
close FAA-contractor interaction.

We disagreed with these explanations A fixed-price for untested hard-
ware may result in higher costs because the contractor’s risk may be
reflected in higher fixed prices to compensate for the system’s unproven
producibility. Additionally, requirement changes to correct performance
problems can lead to significant additional costs even in a fixed-price
contract Finally, the software for the system—which constitutes a

ZFederal Aviation Administration's Host Computer More Realistic Performance Tests Needed Before
Production Begins (GAO/IMTEC-856-10, June 6, 1985)

3Status of FAA’s Host Computer Project and Related Software Enhancements (GAQ/IMTEC-86-25BR,
July 3, 1986)
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Systems Submitted for
Approval Did Not Meet
A-109 Criteria

major portion of the AAs development risk—wall be developed using a
cost-plus type contract. With regards to FAA’s second point {noncompeti-
tive environment), having only one contractor during the concurrent
development, testing, and production phase limits the risk-reduction
opportunities typically achieved through cost and technical competition

Following issuance of our July 1986 report, DOT and FAA agreed that the
AAS acquisition strategy needed to be modified to reduce the manage-
ment and technical risks associated with the program. As a result, FAA
recently submitted to DOT a plan to restructure the AAS program. We are
currently analyzing that plan, which does provide for some operational
testing prior to production, to assess the extent to which the revised
strategy addresses concerns expressed by us and the Congress with the
AAS program.

To manage the acquisition of major systems, FAA should ensure that
projects meet the applicable A-109 criteria and are, therefore, ready to
advance to the next acquisition phase. If FAA makes the decision to
advance a project when it 1s not ready, the potential exists for schedule
delays, cost increases, and ultimately producing a system which does
not meet FAA’s operational requirements, the circumstances A-109 was
designed to avoid

For the projects reviewed, we found that rFaA had frequently submitted
them to DO for approval to advance in the acquisition process with
unreliable project cost, schedule, and performance estimates Addition-
ally, FAA submitted projects without the required documentation,
causing delays and project changes. Our analysis of the NAS plan major
system projects shows that all of the projects have experienced delays
and/or cost increases. {See app. I1.)

The Terminal Radar Project

The Terminal Radar project provides the airport surveillance radars
which air traffic controllers use to monttor the airspace above and
around airports Controllers use data obtained from these systems to
control and separate arrcraft, thus expediting the safe flow of traffic in
the terminal environment.

DOT designated the project as a mgjor system in November 1978. In Feb-
ruary 1980, Faa began the A-109 process by submitting an acquisition
paper, showing an estimated project cost of $154 million, for DOT's
review and approval to proceed into full production, the last step in the
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acquisition process (key decision point 4). According to project officials,
they believed the project was ready to advance directly to full produc-
tion because (1) most of the individual components of the system had
already been developed and tested, (2) the technical risk associated with
integrating the subsystems into a complete system was considered min-
imal, and (3) the production contractor would submit the first produc-
tion system for a system test to ensure complhance with the
specifications. Circular A-109, however, requires that agencies test and
evaluate a project (and the individual subsystems comprising a project)
and ensure that 1t fully meets operational requirements before
requesting full production approval.

In July 1980, FaA told DoT that a major restructuring of the terminal
radar program was necessary and withdrew 1ts acquisition paper from
poT’s consideration. In September 1981, FAA submitted a revised acquisi-
tion paper showing an estimated cost of $339 million for the project. The
paper attributed the $185 million mcrease 1n the estimated project cost
between the original proposal and the revised proposal to the inclusion
of costs for major subsystem components and updated cost information.
According to the current program manager, if these major subsystem
components had not been added, the system would not have met FaA’s
operational requirements.

DOT acquisition approval for FaA’s Terminal Radar project was delayed
for more than 2 years also because Faa did not demonstrate that the
project met A-109 criteria. DOT representatives opposed FAA's moving
directly into full production because (1) Faa had not demonstrated
actual hardware in the expected operational environment, (2) FAA was
still testing a major subsystem of this project, (3) the overall system
design did not exist, and (4) FAA had not provided required documenta-
tion, including the economic analysis and the charter defining the role
and responsibilities of the program manager

Compared with 1ts oniginal schedule, the schedule for implementing the
first system has slipped by 2 years to 1987. The program manager
stated that the first dates were only estimates and that firm dates were
developed after program implementation and award of contract in 1983
FAA has also revised the estimated cost of the project from $154 mullion
to over $606 million Factors which have contributed to this cost growth
are the (1) inclusion of costs for certain major components omitted from
the nitial estimate, (2) costs for additional features, requirements, and
technical changes, and (3) addition to the program in 1982 of costs for
relocating existing radar systems to other airports

Page 24 GAO/RCED-87-8 Aviation Acquisition



Chapter 2
FAA Did Not Follow the A-109 Process

The Voice Switching and
Control System

The Voice Switching and Control System (vscs) provides the man-to-
machine communications link 1n the air traffic control system vscs also
provides the switching control system for voice communications.

DOT designated vscs a major system project in June 1982. In September
1984, Faa submitted project documentation for acquusition approval at
key decision point 3, the full-scale development and limited production
phase. To begin the formal project review and acquisition process at this
point, A-109 requires that agencies reevaluate and reconfirm the pro-
Ject’s cost estimate as accurate and current. In November 1984, por
deferred approval of the project, pending FAA’s completion of the pro-
Ject’s specifications

In February 1985, FaA resubmitted the project documentation for
approval with a revised cost estimate FAA explained that the revised
cost estimate for the two prototype development contracts had
decreased from $87 milhon to $69.1 million as the result of using a dif-
ferent cost-estimating factor Faa pointed out that the original cost esti-
mate was based on a 80/20 confidence factor (1.e., 80 percent confidence
that the estimate would not be exceeded) while the revised estimate was
based on only a 50/50 factor, consistent with cost estimates for the
other NAS plan programs.

Confusion over FAA's cost-estimating procedures prompted pot’s Deputy
Secretary to establish a task force to evaluate FAA’s procedures in esti-
mating the costs of the other NAS plan major projects The task force’s
August 1985 draft report stated that procedures were in place but did
not verify FAA's compliance with them. According to an official in the
Office of the Secretary of Transportation, Dor does not plan to verify
FAA's compliance with these procedures.

FAA has revised 1ts original estimate for first-unit production in 1986 to
the current estimated implementation in 1990. According to program
management officials, the delay 1s due primarily to FAA’s major revision
of the project’s operational requirements. As a result of the revised
operational requirements and a doubling of the number of units origi-
nally planned, FAA has revised the cost of the project from $258 million
to $429 mullion.

Radio Control Equipment

The Radio Control Equipment (RCE) system 1s another project which has
experienced delays in the acquisition process. Although not designated a
major system, RCE is, nevertheless, important to the success of the NAS
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Potential for Acquiring
Systems That Do Not
Meet FAA’s Needs

plan because 1t replaces existing air-to-ground communications
equipment.

When DOT approved the project for production in 1983, FAA estimated
the cost at $180 million FAA now estimates the system will cost $203
million Cost increases have resulted, in part, from subsequent add-ons
to the RCE system and schedule delays. FAA has revised the project’s
scheduled implementation from 1985 to 1989.

The A-109 acquisition process was designed to direct special manage-
ment attention to major acquisitions to preclude the government’s acqui-
sition of costly systems which do not meet agency needs. However, none
of the 11 major NAS plan projects were subjected to the entire A-109 pro-
cess. In addition, 6 of the 11 projects are already 1n the production
phase of the acquisition process, and Faa has scheduled two other
projects to go directly to production. At least two of the projects have
experienced problems 1n meeting their operational requirements and
thereby fulfilling FAA's mission

In a July 1985 report, we stated that FAA's operational testing showed
that the Automated Weather Observing System (awos) did not meet
operational requirements for four of the nine weather elements consid-
ered essential to providing airport and area aviation weather forecasts.:
FAA considers these forecasts essential to maintaining aviation safety.
Conversely, existing weather observations at these airports made by
observers using equipment to measure or estimate the nine weather ele-
ments not only met or exceeded the operational requirements but were
also more cost-effective We, therefore, recommended that DoT not
request funds for installing Awoss at commercial airports until the
system met these requirements and was more cost-effective than the
existing weather observing system. DOT agreed with our
recommendation

We have also found that the Microwave Landing System (MLS) project is
experiencing technical problems that have delayed the installation of
the first system by about 2 years. In February 1983, Faa submitted the
project for production approval, bypassing the first three key decision
pomts. DOT approved the project for production in April 1983, and Faa
subsequently awarded a production contract in January 1984 In March

4Installation of Automated Weather Observing Systems by FAA at Commercial Airports Is Not Justi-
fied (GAO/RCED-85-78, July 29, 1985)

Page 26 GAOQ/RCED-87-8 Aviation Acquisition



Chapter 2
FAA Did Not Follow the A-109 Process

1986, the primary contractor advised FAA that it had been unable to
develop the necessary software and it would, therefore, have to subcon-
tract for software development. As a result, FAA now plans to use
revised MLS performance specifications for the second round of procure-
ments and has rescheduled delivery of the first unit from mid-1985 to

July 1987,
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Issuance of Directives
in Response to Circular
A-109

DOT and FAA have recognized problems in the acquisition process and
have taken a number of steps which they believe will refine and
improve that process. Both have periodically revised their acquisition
directives to incorporate improved policies and procedures and to con-
form them with A-109 requirements and principles In addition, FAA has
taken actions to improve its internal management controls over the
acquisition process. The most significant actions have been the estab-
lishment of policies and procedures for testing and evaluating projects,
and the development of standard procedures for originating, coordi-
nating, reviewing, and approving project documentation Other actions
taken to improve FAA’s Internal management controls over the acquisi-
tion process are described in appendix I1I. They include

the establishment of policies and procedures for developing independent
project cost estimates,

the creation of a staff to provide management support to the Nas Pro-
gram Director,

the development of a baseline process to track the progress of NAS plan
projects,

the acqusition of the services of a systems engineering and mtegration
contractor to provide FAA with management and technical support
during implementation of the plan, and

increased cross-organizational involvement 1n project development and
review

We support these management actions and beheve that management
attention to their implementation will result in an improved acquisition
process. Most of the actions cited, however, have taken place relatively
recently, principally within the past year. Therefore, while these
improvements in the acquisition process are encouragng for future
projects, they will have only a limited effect on current NAS plan projects
smce most of the major projects which are currently part of the NAS plan
have already progressed mto the production phase of the acquisition
process In addition, even though these improvements recognize a four-
phased acquisition process, FAA continues to submit projects at the last
two acquisition phases, bypassing the mtial two phases.

Over the years, DOr and FAA have implemented acqusition policies and
procedures through the issuance and periodic revision of directives. Fol-
lowing the 1ssuance of Circular A-109 1n April 1976, both DOT and FAA
1ssued directives to implement the requirements and intent of A-109. In
addition to defining and expanding the policy guidance contamed in
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A-109, these directives described how the major system acquisition pro-
cess is to function throughout notr and FAA.

DOT Directives

In January 1977, por 1ssued a directive in response to A-109 The direc-
tive described the planned procedures for implementing A-109 and pro-
vided temporary acquisition guidance to DOT’s operating elements.

In May 1978, por finalized and published its initial policies and proce-
dures for implementing A-109 The directive designated the Deputy Sec-
retary as DOT's Acquisition Executive and made him responsible for
determuining the projects to be subjected to A-109 and for approving
those projects at each of the key decision points in the acquisition
process

In January 1983, por 1ssued its current directive, boT 4200.148B This
directive addressed oversights and weaknesses i the earher directive
by adding, revising, and clanfying key provisions, and conforming por’s
acquisition policies and procedures with the requirements and intent of
A-109. Some of the more significant provisions DOT included in 1ts 1983
directive were

new and updated references to relevant DOT orders and OMB releases,
including the oMB policy paper of August 1976, which provided a
detailed discussion of the intent and application of A-109;

clarified mnstructions for developing acquisition cost estimates;
revised explanations of the four key decision points established by A-
109;

an expanded discussion of the role of program managers and an outline
of the basic elements to be addressed in program manager charters;
additional instructions on the development and content of acquisition
papers; and

a revised discussion of the requirements for project monitoring and
reporting.

FAA Directives

In March 1977, Faa issued its imitial acquisition directive in response to
A-109, and subsequently revised it n March 1978. These directives,
although aiting both pOT’s acquisition directive and A-109, did not con-
form with some of the key provisiens contained in those directives For
example, the FAA directives called for only two key decision points in the
acquusition process—a development phase and an implementation
phase—as opposed to the four cited by the por directive and A-109.
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FAA 15sued a revised directive in November 1980. This directive dis-
cussed the four key decision points 1n the acquisition process and estab-
hished the Aviation System Acquisition Review Committee (ASARC)
within FaA to provide high-level management oversight of FAA’s acquisi-
tion process.

In August 1982, FaA again revised its acquisition directive. This direc-
tive, together with changes in February 1983 and November 1984, sub-
stantially revised and clarified FAA’s acquisition process and conformed
FAA’s acquisition policies and procedures closer with DOT’s directive and
A-109. Some of the more significant changes included (1) increased
authority and accountabihty for program managers, (2) the introduction
of program directives to record understandings between program mana-
gers and line organmizations as to the work to be performed and the
resources to be provided, (3) revised formats for critical project docu-
ments, and (4) requirements for both cost and operational testing and
evaluation staffs.

In July 1985, FAA issued 1ts current directive, FAA Order 1810.1D. This
directive incorporated revised FAA policies and procedures for managing
the major system acquisition process and further clarified the require-
ments and principies of oMB Circular A-109. Among the changes Faa
included in this order were

the recognition of the new position of NAS Program Director and the
System Acquisition Management Programs Review and Evaluation
Staff;

the establishment of “cluster management,” whereby designated mana-
gers are responsible for the management of related groups of NAS
projects; and

the clarification of the content of the critical acquisition documents
required by decisionmakers.

We support FAA’s actions to conform 1ts acquisition directive with the
requirements and principles of A-109. However, FaA submitted all of the
NAS plan major system projects directly to the later phases of the acqui-
sition process, and DOT approved them before FAA instituted many of the
recent improvements in 1ts acquisition process. According to FAA, over
52 percent of the NAS plan projects involving major acquisitions were
under contract as of September 30, 1984. Moreover, Faa had committed
over 66 percent of the moneys required for funding these acquisitions
by that time. By September 30, 1985, Faa had nearly 70 percent of the

Page 30 GAO/RCED-87-8 Aviation Acquisition



Chapter 3
Actions Have Been Taken to Improve the
Acquisition Process

Establishment of Test
and Evaluation Policies
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projects under contract and 79 percent of the required moneys
commtted.

FAA'S major system acquisition directive of August 1982 established a
requirement that the Operational Test and Evaluation Staff prepare an
mndependent evaluation of the adequacy of tests made on both hardware
and software acquisitions This evaluation was intended to ensure that
the project requirements specified in the System Requirements State-
ment are met Certification that the acquisition meets the project
requirements was to be made prior to the production decision, i.e , key
decision point 4 It was not until FaA 1ssued its order Independent Opera-
tional Test and Evaluation for Major Systems Acquisitions in June 1983,
however, that FAA established the detailed policy, requirements, and
responsibilities for the required independent operational testing and
evaluation

In addition, not until recently did Faa have a directive specifying 1ts
policy for testing the NAS plan projects. In August 1984, raa formed a.
working group to develop a policy addressing all aspects of testing and
evaluation for the NAS plan projects The goal was to develop a policy
identifying testing requirements and responsibilities for the entire devel-
opment and acquisition process, with particular emphasis on the
predeployment phase

FAA pubhshed an interim policy for testing the NAS plan projects in
December 1985 By that time, however, at least 44 (64 percent) of the 69
NAS plan projects 1dentified as requiring testing were categorized by the
working group as projects which had already progressed past the point
where a new test policy could be practically applied to them.

As previously discussed 1n chapter 2, FAA 15 not fully mplementing its
written policies and procedures regarding operational testing and evalu-
ation FAA plans to continue making production decisions for major sys-
tems before complete operational test and evaluation results are
available,
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In a study of FAA's acquusition process 1ssued in December 1984,! an FAA
review team repeatedly noted that the quality of project documentation
and supporting data being developed within FAA constituted a problem.
The team further pomted out that much of the problem could be traced
to a lack of written operating procedures concerning the origination,
coordination, review, and approval of key project documents. As a
result, the review team recommended that FAA prepare written oper-
ating procedures to guide program sponsors, program managers, and
others involved 1n the FAA acqusition process.

In response to that recommendation, FAA tssued its System Acquisition
Standard Operating Procedures (SOPs) in June 1985 The sops provide
specific, detailed guidance for the preparation, coordination, and
approval of the project documents key to the acquisition process.
According to FAA management officials, the sors which have been 1ssued
have proved to be a valuable tool, not only to those responsible for pre-
paring critical project documents, but also to those charged with coordi-
nating, reviewing, and approving the documents Faa officials point out
that the data submissions and reviews are now better and more timely.

IReport to the Adrunistrator on a Review of the FAA Acquisition Process, December 12, 1984
(Review team made up of a long-time FAA official responsible for program evaluation, an executive
of the SEIC with extensive management experience m major systems acquisitions with DOD, and a
former FAA official with previous responsibility for managing the airways improvement facilities
and equipment program )
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Recommendations

The Circular A-109 sequential approval process for acquiring major sys-
tems was designed to avoid cost increases, schedule delays, and the
potential acquisition of major systems which do not meet the govern-
ment’s needs. Because it believed that the NAS plan major system
projects were sufficiently developed, FAA submitted them to por for
acquisition approval at either of the last two phases of the A-109
process.

However, for those projects we reviewed, we found that FAA had sub-
mutted them before they fully met the A-109 criteria for advancing to
the next acquisition phase, resulting 1n cost increases and/or schedule
delays for all 11 NAS plan major systems. We also found that cost and
schedule estimates were unrehable, justifications required major revi-
sions, and required project documentation was missing or inadequate In
addition, at least two of the projects have experienced problems in
meeting FAA's operational requirements. The types of problems Faa
experienced 1n acquiring the NAS plan major system projects are the
types the A-109 process sought to avoid

por and FAA have recognized weaknesses In FAA'S major system acquisi-
tion process and have taken steps to improve that process. They have
revised their acquusition directives to incorporate improved manage-
ment policies and procedures and to conform them with the require-
ments and principles of oMB Circular A-109 In addition, FAA has taken a
number of actions to create better internal management controls over
the total acquisition process.

The actions taken should improve FAA’s major system acquisition pro-
cess. However, most of these improvements have occurred recently,
principally in the past year

While improvements to FAA’s major acquisition process have been made
too late to be of benefit to most of the 11 major NAS plan projects, some
of the projects, including the critical AAS project, can still benefit from
these improvements. In addition, other projects are expected to be desig-
nated major projects in the future and these projects should benefit
from the improvements FaA has made.

We recommend that the Faa Adminustrator ensure that

the major system projects not yet in the production phase be subjected
to operational testing as recommended by oMB Circular A-109 and the
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resulting data be made available for the Department’s production deci-
sions and

new projects be mcluded in the improved acquisition process and receive
the level of management review prescribed by oM Circular A-109, and
that these projects be, in fact, sufficiently developed and documented to
Justify entering the acquisition process at the phase proposed.
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Advanced Automation
System (AAS)

The following is a general description and status of each of the 11 major
NAS plan projects. The information 1s, for the most part, taken from the
current NAS plan project resumes and from project descriptions con-
tained in the SEIC’'s August 1984 evaluation of the NAS plan.

Because the current en-route and terminal automation systems were
approaching the end of their useful lives and could not accommodate
FAA’S planned consolidation of terminal and en-route operations into a
single system at the planned Area Control Facilities, Faa decided that a
totally new automation system design was required.

According to FAA, AAS will provide the primary upgrade to air traffic
control automation capability in the NaS plan. It will provide the founda-
tion for the Automated En-Route Air Traffic Control system and 1s the
key system through which the benefits for the Next Generation Weather
Radar, the Mode S surveillance and communication system, and the Cen-
tral Weather Processor will be realized. AAS will contribute to the NAS
plan’s operational, cost, and expandability goals Operationally, the
system will improve air traffic control efficiency and safety and provide
for increased NAS capacity. AAS 1s also expected to contribute to
decreasing NAS maintenance costs by providing highly reliable hardware
and software and reducing the maintenance staff needed The system
will provide the computer capacity needed to support facility consolida-
tion—a major cost benefit 1n the NAS plan. Finally, AAS 15 structured to
be expandable to meet future growth requirements This expandability
1s targeted both to software and hardware

Status

DOT approved the project for full-scale development and natial produc-
tion in April 1983, and two design contracts were awarded 1n August
1984. por authonzed a 6-month extension to the contracts in October
1985 at an additional cost of $128 3 mullion. FaA is currently discussing
restructuring the AAS project to address congressional concerns over the
risks 1n proceeding to full production without adequate testing. Total
funding required for the program 1s estimated to be about $3.2 billion

Automated Weather

Observing System
(AWOS)

AWOS is designed to automatically collect weather observation data and
distribute the data to pilots, FAA weather observers, and National
Weather Service aviation weather forecasters According to FAA, AwoS
will increase efficiency at commercial airports by reducing the amount
of time now required to make weather observations and by reducing or
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elimmating the higher maintenance costs of obsolete weather-observing
equipment currently in use. Consequently, FAA plans to install 304 Awoss
at commercial airports and 441 AwO0ss at general aviation airports (those
serving private aircraft only) where no weather observations are cur-
rently provided. FAA expects that such systems, by providing weather
data where none are now available, will reduce the number of private
awrcraft accidents, thereby enhancing flight safety.

Status

Central Weather
Processor (CWP)

The project’s schedule has been delayed as a result of the unreliable
techmcal performance of sensors and a change 1n the procurement
strategy. DOT has not yet approved this program for any key decision
point The aw0S program 1s estimated to cost about $203 mailion.

CwP is planned to provide needed improvements in the quality of
weather information available throughout the NAs by automating many
of the weather-data processing and dissemuinating functions, including
the distribution of near real-time weather information to controllers. A
total of 26 production systems are planned and are to be implemented
by the end of 1993.

Status

Flight Service
Automation System
(FSAS)

DOT approved this program to proceed with full-scale development and
initial production in January 1985. Prototype delivery to the Faa Tech-
nucal Center for test and evaluation 1s scheduled for March 1989. The
estimated cost of this program is about $155 million.

To meet an increased demand for services, FAA plans to automate flight
service stations, enabling pilots to brief themselves either through a
computer terminal or by use of a “touch-tone” telephone.

Fsas will be implemented in three segments, called models 1, 2, and 2
enhancements With model 1, FAA’s objective 1s to quickly establish a
limted-capability automated system at its 37 busiest stations. Model 2
will automate all the manual operations now carried out by specialists
and will have the capacity to handle the workload of 318 stations. Model
2 enhancements will incorporate additions and improvements to model
2, enabling pilot self-briefings. In this way, the present and projected
long-term demand for prefhight services can be met without a propor-
tional increase in staff or operating costs.
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Status

DOT approved the program to proceed with full production in August
1981 The first Model 1 system was commissioned 1n February 1986.
The estimated cost of the program 1s about $480 muilion

s

The current en-route and terminal computers in use in the NAS are of
1960’s vintage and are approaching obsolescence The total hardware/
software replacement of these systems with a common system will not
be completed until the early 1990’s To provide the computer capacity
for the demand projected for the late 1980’s, the en-route computers
must be replaced prior to full AAS implementation. This replacement will
take the form of computers called Host, which will use existing software

with mimimum modification

The purpose of the air traffic control Host computer 1s to provide
needed computer capacity for the present en-route system as early as 1s
practical. The modermzation consists of implementation of the Host
computers, which 1s the first step of the advanced automation program,
and will provide the required capacity until the AAS has been fully
mplemented

Long-Range Radar

DOT approved this program to proceed with full-scale development and
1mtial production in March 1983 and full production in June 1985. The
first Host computer went to the Faa Technical Center in August 1985.
FAA expects to have the computer systems operational at all 20 Air
Route Traffic Control Centers by the end of 1987. The estimated cost of

this program 1s about $406 miliion

The NAS plan requires the networking and upgrading of en-route radar
and terminal radar into a cost-effective system providing primary radar
coverage of both en-route and terminal airspace The present LRR system
has surpassed its design life expectancy

This program 1s for the procurement and installation of 48 3-dimen-
sional radars (range, azimuth, height) to be located at 39 existing joint-
use, long-range radar facilities, 8 existing military-only sites; and the
FAA Academy The raa and U.S Air Force determined that, owing to the
age of the present equipment and anticipated poor logistics sup-
portability, replacement of joint-use, long-range radars and height-
finder radars 1s required They also determined that a combined

UL LLASLR R
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3-dimensional radar would be the most cost-effective method for pro-
viding a suitable replacement

Status

Microwave Landing
System (MLS)

Although this project was scheduled for key decision point 4 approval in
July 1986, it had not yet been submitted for DOT’s consideration as of
September 1986. (FAA had not submitted this project for prior key deci-
sion point approval) The estimated cost of the program is about $485
mullion.

The MLs program was mmtiated in 1971. In 1979, the Service Test and
Evaluation Program was mitiated to gain mitial operational experience
with MLS and to develop operational procedures and criteria. A transi-
tion plan was published in 1981 which defined the strategy for MLS
mplementation.

The project’s objective 1s to develop and implement a new common civil/
mulitary approach and landing system that will meet the full range of
user operational requirements well into the future and be selected for
mternational standardization as the replacement for the current Instru-
ment Landing System

Status

Mode S

DOT approved this program to proceed with full production in April
1983. A contract for the first purchase of 208 MLS systems was awarded
in January 1984 Contractor delays, attributed to software and per-
sonnel problems, are expected to slow production by about 1-1/2 years
The estimated cost for the MLS program is about $1.5 bilhion.

Mode S is a cooperative survelllance and communication system to sup-
port air traffic control and provide other data link services It employs
ground-based sensors and airborne transponders. Ground-to-air and air-
to-ground data link communications are integral with the surveillance
interrogations and rephes In Mode S, each aircraft 1s assigned a umque
address code Using this unique code, interrogations can be directed to a
particular aircraft and reples can be unambiguously identified. Interfer-
ence 1s mirumized because a sensor limts 1ts Mode S interrogations to
specific targets, and proper timing of interrogations permits replies from
closely spaced aircraft to be received without mutual interference.
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The objective of the Mode S program is to provide the improved surveil-
lance and commurucations capabilities required to meet the need of

ENaYeTat)

overcoming surveillance himitations of the present air traffic control
radar beacon system,

providing an integral two-way data link,

evolutionary transition from the present system,

reasonable cost to the airborne user, and

high availability and reliability.

A total procurement of 197 Mode S systems is planned. The first pro-
curement of 137 systems will provide surveillance and data link cov-
erage from the ground up at most major terminals and above 12,500 feet
in the en-route airspace. The second procurement, for 60 systems, will
complete the system by lowering the en-route coverage to 6,000 feet or
to the mmimum nstrument fhght rules altitude 1f higher.

Status

Radio Microwave Link
(RML)

DAOT approved the program to proceed with full production in March
1983 FaA plans to award two sequential contracts—a contract for a
total of 137 systems was awarded i October 1984 and a follow-on con-
tract for 60 systems 1s planned for March 1990. The mitial installation
of Mode S 15 scheduled for mid-1988 The program 1s estimated to cost
about $526 million

The existing interfacility communications system is a hybrid of
landlines, radio links, and satellite media, and a combination of Faa
owned and leased services The primary ras-owned medium is radio
microwave, RML systems are virtually the only alternative FAA has to a
totally leased interfacility communication transmission system. Virtu-
ally all existing FAA facilities have iterfacility communications require-
ments. FAA-owned RML systems will play an expanding and changing role
from that of primary broadband radar remoting to one of communica-
tions trunking. The majority of the FAA-owned systems are over 24 years
old and are maintenance-intensive and difficult to supply support. With
modern equipment, the FAA transmussion systems will offer a viable
option to total agency dependence on commercial communications.

As part of the FAA transmission system, the existing RML facilities will

serve as a national area transmission medium for voice and data com-
munications Existing RML equipment, used primarily for radar remoting,
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wil! be replaced with Radio Communications Link equipment that can be
used for general purpose interfacility communications. New facilities
will be added to tie existing facihties together, forming a complete
national radio communications network. rFAA plans to replace 750
existing RML facilities and establish an additional 250 new facilities

Status

DOT approved the program to proceed with full production in March
1984 A contract was awarded in May 1985 to procure 312 units of radio
and linking equipment The estimated cost of this program 1s about $264
mallion

Terminal Radar

Program

The airport surveillance radar (ASR) models 4/5/6s were originally pro-
cured i 1958. The first system was commissioned i 1960 and the last
i the 1964-65 timeframe Thus, the average age of the hardware and
design 1s currently over 20 years old.

Replacement of all 96 Asr-4/5/6 systems, together with associated air
traffic control beacon mnterrogator equipment, is planned. Present plans
call for the direct replacement of 40 ASr-4/5/6 radars with new ASR-9s
and the remainder with leapfrog donor AskR-7/8 radars The 56 donor
ASR-7/8 sites will recelve ASR-9 radars.

Status

DaT approved the program to proceed with full production in May 1982
and a contract was awarded in September 1983 Delivery of ASR-9 sys-
tems 18 expected to begimn in mid-1987. The estimated cost of this pro-
gram 1s around $606 million

Voice Switching and

Control System (VSCS)

vSCs provides the man-machine interface and the switching control
system for voice communications. The vscs provides an integrated
system for the operation and management of volce communications
resources for air traffic control. vscs 1s the prime system that supports
the availability requirements of operational communications services. It
provides the means for reconfiguration of voice communication
resources and is a critical item for achieving increased controller pro-
ductivity along with reduction of leased services costs

Status

Approval was given by DOT to proceed with the full-scale development
and initial production in February 1985, and a prototype request for
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proposal was issued in the same month. The estimated cost for this pro-
gram 1s about $429 mullion.
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Major System Delays and Changes in

Projected Costs

Dollars in millions

Delays in
On-Site
Implementation

{in years) Estimated Cost
Project First Last First Last Change
HOST - 2 1 $455(9/83) $406(4/86) = $—49
AAS 3 8 2820(9/83) 3.187 (4/86) +567
FSAS 4 4 449(2/81) 480 (4/86) +31
ModeS 3 0 4B86(3/83)  526(4/86) +40
CWP 7 2 152(1/85) 155 (4/86) )
Terminalradar 2 1 154(9/79¢  606(4/86) 4452
MLS 20 1237(7/81° 1,494 (4/86) +257
AWOS 5 2 1gi(i/88) 203 (4/86) 12
RML 1 2 264(3/84) 264 (4/86) 0
\RR 5 4 T (c) 485(4/86) .
vscs 4 3 258(11/82)  429(4/88)  +171

3Estmate i1s 1IN constant 1978 dollars
SEstimate 1s In constant 1981 dollars

“Not yet submitted for DOT approval
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Other FAA Acquisition Improvements

Establishment of
Policies and Procedures
for Independent

Cost Estimates

Creation of a NAS
Program Management
Staff

Development of a
Baseline Process

Although FaA’s August 1982 acquisition directive provided for an inde-
pendent cost group to develop agency costing policy and to review cost
estimates for major system acquisitions, 1t was not until May 1984 that
FAA issued an order establishing cost estimation policy and procedures
and providing for an independent review of project cost estimates. That
order—Cost Estimation Policy and Procedures—provided detailed
responsibihities, definitions, requirements, descriptions, and methodolo-
gies applicable to the cost group’s efforts within the agency The order
required that the cost group provide project cost estimates at each of
the four key decision points i the major systems acquisition process

In June 1985, FAA established the Nas Program Management Staff i 1ts
Office of the Associate Administrator for Development and Logistics.
The staff is responsible for establishing and operating a NaS Program
Management and Control System and for providing direct management
support to the NAS Program Director. In 1ts support role, the Nas Pro-
gram Management Staff serves as executive secretariat to the NAS Pro-
gram Directorate and coordinates with all FAA organizations and the
SEIC The staff alsec monitors the progress of individual projects as well
as the NAS plan as a whole

FAA’S December 1984 internal study noted that ¥aA did not establish
individual NAS plan project milestones early 1n the project’s development
to use them as objectives against which they could track project prog-
ress, or lack thereof The study further noted that rFaa often replaced the
mitial milestones 1t established with new milestones, not retaining the
former ones for progress reference. According to the study team, this
system of moving baselines rendered the tracking and performance mea-
surement of project progress from ongmally approved plans and sched-
ules difficult or impossible The study recommended that FAA establish a
baseline of scheduled project milestones early on and retain them as ref-
erence points to measure progress throughout the life of individual
projects

During 1985, FAA put in place a baseline process for the NAs plan
projects The process, using the 1985 Nas plan milestones as the baseline
rather than original NAS plan milestones, established key milestones and
put management review controls into effect for changing project base-
line dates
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Other FAA Acquisition Improvements
Establishment of Policies and Procedures for
Independent Cost Estimates

Hiring of the Systems
Engineering and
Integration Contractor

FaA’s December 1984 internal study also noted that, as a result of the

NAS plan, FAA's annual budget for facilities and equipment experienced a

five-fold increase, from $260.8 million in fiscal year 1982 to $1.37 billion
in fiscal year 1985 The study team pointed out that, while this sigrufi-
cant growth in dollar expenditures alone would have put a substantial
strain on FAA’s ability to properly manage the acquisition process, the
complexity and mterdependency between the numerous systems and

subsystems included in the NAS plan added to that strain

We and others had expressed concerns in the past over FAA’s acquisition
management and its effects on cost overruns and schedule slippages. In
addition, congressional concerns surfaced shortly after announcement of
the NAS plan regarding FAA’s ability to successfully implement the NAS
plan without significant improvements in 1ts acquisition management
and without outside technical assistance. In recognition of the potential
problems posed for FAA In 1implementing the NAS plan, a White House
Science Council panel in 1982 recommended that FaA immediately hire a
prime contractor to carry out the systems engineering and integration
tasks requred by the plan.

In January 1984, raa hired the Systems Engineering and Integration
Contractor (SEIC) to support the agency in its implementation of the NAS
plan. The SEIC 18 responsible to the Nas Program Director for manage-
ment and technical support in all phases of the development and imple-
mentation of the NaAS plan projects In addition to the mitial evaluation
of the NaS plan, the SEIC’s responsibilities include

the assessment of project changes and impacts,

the development of technical, cost, and schedule estimates,
the preparation of project specifications,

the review of technical proposals, and

the integration of subsystems mnto operational systems.

Increased Cross-
Organizational
Involvement

In the past year, FaA has nitiated several other actions it beheves will
improve 1ts management of the acquisition process. These actions, based
on recommendations 1 FAA’s December 1984 internal study, include the
establishment of program manager “teams’ to originate key project doc-
uments and the greater involvement of the ultimate FaA users in both

Report of the White House Science Council Pariel on the National Airspace Systern Plan by the FAA,
Nov 1982
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Establishment of Policies and Procedures for
Independent Cost Estimates

(341092)

developing technical specifications and statements of work and in pro-
Ject reviews.

According to FAA management officials, FAA now uses a team concept,
under the direction of the program manager, to originate and obtain
coordination and approval of Key project documents. Representatives
from organizations having major input to the origination of the project
are assigned to the team to collectively draft the project documents and
to coordinate them within their respective orgamzations.

FAA management officials also noted that, under the team concept, the
ultimate FAA project users are now mvolved in preparing technical speci-
fications and statements of work. In addition, project user 1ssues are
now a required topic of discussion during formal project reviews.
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