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Report to Secretary, Department of Defense; by Richard W.
Gutmann, Director, Logistics and Communications Div.

Issue Area: Military Preparedness Plans (800j}.

Contact: Logistics and Communicatiouns Div,

Budget Function: National Defense: Dapartment of Defense -
Military (except procurement & contracts) (051).

Organization Concerned: DPepartment of the Air Force; Department
of the Navy.

Coagressional Relevance: House Committee on Armed Services;
Senate Committee on Armed Services.

The potential exists for incurring unnecessary costs
through the duplicative development by the Air Force and the
Navy of computer flight plan (CFP) systems to take advantage of
or to avoid weather conditions. The CFP systems are being
designed to optimize aircraft routing and reduce fuel
consumption. The two services are developing CFPP systems
independently of each other, and, as a result, two separate
computer softvare programs will be developed requiring an
additicnal computer., If there are savings to be realized through
joint developuent of CFP systems, the necessity for each sevrvice
to develop its own system is questionable. Since commercial
airlines and certain Air Force astimates already show that
savings can be achieved through improved CFP systems, there ic
no need for *he Air Force to independently test a system to
determine if it is economically feasible. The current
independent actions should be halted until both services justify
the ne¢ for independ~nt rather than jeint CFP system
developaent and the Air Py rce can demonstrate the nsed for an
economic feasibility test. If the tests are needed, the Rir
Force shcoculd be required to show that less costly test
procedures have been adequately considered. (RRS)
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The Honorable
The Secretary of Defense

Dear Mr. Secretary:

This is an interim report on our ongoing review of
selected weather activities (code 9¢7324). During this
effort we found that the potential exists for incurring
unnecessary costs through the duplicative development of
computer flight plan (CFP) systams to take advantcage of,
or avcid, weather conditions. We are bringing this tc
your attention because independent Air Force and Navy
actions which would lead to this duplicative effort are
imminent.

The CFP systems are being designed to optimize aircraft
routing and thereby reduce fuel consumption. The Air Force
and Navy plan tc develop and maintain CEP systems indepen-
dent of one another. As a tesult, two separate computer
software proarams will be developed and maintained and an
additional computer will be required. Also, the Air Force
plans to conduct extensive CFP testing which may not be
needed.

Our concerns center on two interrelated questiors. If,
as it appears, there are savings to be realized through the
development of CFP systems, why should each service incepen-
dently develop their own svstems? If commercial airlines,
and certain Air Force escimates alr=ady show that savirngs
can be achieved through improved CFP systems, why must the
Air Force independently test a system to determine if it is
economically feasible?

We believe that savings can be realized through joint
development which would nct only meet Air Force and Navy
requirements but could have Government-wide applications.

We have discussed this subject with Department of Defense

and military service officialsg. Although some agreenent

with our position can be found and initial Air Force analyses
indicate that savings are available, we nave been told that
the decision to indeperidently develop and test remains un-
changed.
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We have not been provided any specific data which sup-
ports the need for independence and additional testing. A
brief discussion of our observations and suggestions follows.

BACKGROUND

The need for better flight plans designed to reduce
fuel consunption and provide greater capahility has been
recognized for some time., Flight plans, which describe a
particular optimum route, car. pe prepared by a computer
that evaluates weather data, aircraft cnaracteristics, and
the flight destiraticn or purpose. This route takes advan-
tage of the most favorable wind and cemperature conditions
to optimize aircraft performance. Advanced systems can also
calculate the minimum amount >f fuel required to safely fly
this route. Depending on the flight objective, CFPs can be
prepared for fiying a route at minimum cost, time, or fuel
consumption in less time and more accurately t° n a man-
nally prepared plan.

The Air Force, Navy, and commercial air iines ~=urrertly
use CFP systems to suprort aircraft movements. 7The air
force's system was developed in the late 1950s and was desiyn~
ed to automate the manual work of the navigator. The Aiv
Force still uses this system. The Navy also uses it but, a.
discussed below, acquired acditional capabilities in 1974.
Major commercial airlines generally began using CFP systems
ir. the mid-1960s to standardize flight planning.

In recent yeurs, as fuel costs have rapidly increased,
greates emphasis has been placed on improving CFP systems.
In particular, the ability to estimate the minimum fuel re-
quired for a fliyht has become increasingly important. Not
only does carrying excess fuel add to an aircraft's we ight,
it alsc means a plane must burn more fuel to carry this
wzight, In 1974, the Navy began to contract for CFPs that
could take advantage of this important fuel-saving aspect.

Commercial airlines have alsc improved their systems.
In our discussions with commercial airline officials we were
told that although not measured, substantial savings are
being achieved through CFP. Originally CFP was introduced
as a labor saving action--irstead of the pilots coming in
2 hours early to manually prepare plans, standardized



Plans were developed to save this time and in turn salary
costs. As fuel cosis increased, additional savings were
recognized in reduced consumption.

The commercial airlines also monitor the performance
of their pilots and aircraft, i.e., do certain pilots burn
excessive ‘uel on takeoff/landings, or are alrcraft perform-
ing poorly indicating a need for meintenance to achieve
greater fuel economy.

We have been told that the Defense Audit Service has
recently completed an audit of this subject--implementation
of reduced power concepts in the operation of Department of
Defense fixed-wing, Jet-pewered aircraft--and that their
report (estimated to be released in November 1978) empha-
¢izes the need for implementing reduced power concepts and
addresses the potential savings which can be achieved.

Current Air Force and Navy CFP systems have operating
limitations. The Air Force system basically has not changed
since it was first developed. For example, if changes in
4 Joute are required--to tale advantage of winds or Ey-pass
temporarily restricted areas--the changes must be made man-
ually or a new route constructed before an undated CFP -an
be obtained. Fl._ght Planners now average over 2,000 up-
dates each month. 1In contrast, advanced CFP Systems on the
markat today automatically construct optimum routes.

In addition, advanced Systems compute optimum pcints to
start a climb or descent Oy using wind forecasts at various
altitudes rather than the current practice of using only
cruise altitude winds. The Air Force system alsc lacks the
ability to compute the least amount of fuel an aircraft can
safely carry per flight.

In part because of the fuel managment limitations with
the Air Force system, the Navy contracted in 1974 with
Lockheed aircraft Service Company for services from their
time and fuel-oriented JETPLAN CFP system. While this Sys-—
tem does calculate the important minimum fuel load it also
has some limitations. The Navy, for example, cannot include
its classified flights on Lockheed computers nor can it use
the system for flights which originate and end at the sanme
location, such as surveillance, or search and rescue flights,
In eddition, Navy officialsg consider JETPLAN contract costs
too high.



NEED FOR JCINT CFP DEVELOPMENT

Because of the limitations 1in existing systems, the Air
Force and Navy plan to independently develop more functional
ln-house systems. We believe a joint effort would reduce the
petential for duplicative tasking and save money.

The Navy has contracted to de2v2.0p a system to meet
their requirements and gplans to cward additional computer-
software-development contracts in the immediate future. They
believe that a complete sytem patterned after JETPLAN will
cost about $500,000. It can be cperational, they say, by
about October 1979.

“he Air Force also plans to develop its cwn svstem after
first testing the economic feasibility of an advanced system.
This test, which is discussed further below, is budgeted at
$685 000. Full in-house development of this advanced system
is estimated to cost $2.7 million and be operational in late
~981l. While the cost estimates of these two systams ve:y
significantly, our comparison of the systems design objec~-
tives indicates that they are very similar. For exampie,
both systoms w.ll require software deveiopment, and zontain
opt.mum route sclection, air refueling suppoort, and minimum
Ltuel loading. Wnile the Navy can use existing computer sys-
tems, the Air Force plans to acquire an additional conruter
at an estmated cost of $250,000 a year for Ooperationally
producing CFPs,

Alr Force and Navy officials stated that they were aware
of each others' efforts in developing a CFP system. A Navy
official stated that in 1975 they tried to get the Air sorce
involved in a joint development effort. But they were told
that Air Force funding limitations at that time precluded
such efforts,.

Many officials from both services agree that a joint
CFP development effort would reduce duplication, and provide
a8 system at a substantially lower cost. Our review of the
services' long-range CFP development efforts and proposed
future budgets, however, indicate that no concerted effort
is being made for joint development, The Air Force plarn and
future budgets do not consider Navy CFP requirements. The
Navy olan recognizes that their system could be used for
Oother agencies' CFP requirements.

Why should each service develop its own system? wWhy
the large cost differential between the proposed systems?



We believe thoese are some of the questions which need to bhe
answered with definitive data tefore each service proceeds
i devaloping its own sys:em.

QUESTIONABLE BENEFITS
FROM PERFORMING A TEST

Anotner key question is the need for an economic feasi-
bility test by the Air Force. 1In addition to the costs, our
concerns are that 1) a key objective of the test is to deter-
mine the economic feasibility cf an advanced system when exist-
ing data apparently alr:2ady shots it is economical’'y feasiblaz.
and 2) once the test is completed and the potential for sav-
ings is demonstrated, the Air Force plans to davelnp its own
system with an estimated cost of $2.7 million but, by this
time the Wavy system will probably be in place and the pHten-
tial for joint develcpment lost.

Theoretically the Air Force could select the Navy's sys-
tem after the test. However, they do not plan to do so now.
aAnd the key to successful joint development is the assurance
that the system develcped satisfies all essenczial require-
ments, and one system can be used by more than one service.
Historically independent development has not provided for
these assurances.

The Air Force test procedures primarily consist of modi-
fying the Navy's exiscing CFP contract with Lockheed tc convert
JETFPLAN computer software over to operate on Air Force compu-
ters., About $685,000 has been budgeted for this conversion.
After conversion, a JETPLAN~generated {light plun will be com-
pared to an Air Force plan to determine potential savings.

In addition, planes will fly the routes developed by both CFP
systems for further comparisons. If substantial savings re-
sult, Air Force officials estimate they can lease the JETPLAN
software for about $150,000 for producing CFP on an operation-
al basis. By doing this the JETPLAN system could be used for
2 to 5 years while the Air Force develops their own system
which is estimated to cost $2.7 million.

We pelieve the potential for savings with an advanced
fuel oriented CFP system is apparent and therefore the need
for independent testing is guestionable. Air Force documents
shcw that on a conservative basis, a L percent savings in
fuel consumption can be achieved throuagh an advanced system.
This estimate was based on commercial airlines and Navy expe-
riences. This seemingly small 1 percent savings eguates to
an annual $3.7 million fuel savings for just the Air Force
C-141 and C-5 aircraft.



irr 1975, the Navy conducted a cost effectiveness test
of the JETFLAN CFP systam. Based on about 300 p-3 aircraft
£lights, the test concluded that a 4 vercent savings in fuel
consumption could be achieved by Using JETPLAN ratiier than
manual flight planning rrocedures.

The officlal Air Furce position we received “or test-
ing was that the amourt of savings resulting from an advanced
system must be demonst-rated for the following reasons:

--A consistent weather data base, such as winds
and temperatures, is needed for evaluating cost
differences between the two CFPs. Currently
JETPLAN flight plans use MNational Weather Ser-
vice weather data, and the Air Force uses their
own weather data, which may differ.

~-The Air Force's proposed advanced CFP system
may not be cost effective., wWhile rpre Navy
and commercial air lines report cost 3a "ings,
the savings may not apply to the Air Force
because the Air Force has a CFP system that
is being upgraded compared to the Navy and
some commerc-al air lines which progressed
from a manual to a CFP systern. Thereforoe,
the cost effectiveness for an up¢graded system

Y

must be Independently tested.

--JETPLAN CFPs must be flown to determine -if
they are practical, and to determins how
often p:lots deviate from the reccmaended
route. A significant number of deviations
may result in little fuel savings.

--Pilots may carrv mcre fuel than actually
required for a particular flight. A test
to detetmine how often additicnal fuel is
carried is needed to calculate the amount
of fuel or cost savings octainable under
actual cperating conditions.

We agree that a consistent weather data base is needed
Lo compare one CFP to another, bu* believe that the exgense
of converting softwarze may not ce regu.red. Wwe found rhat
t0e Alr Force nas not considered various alternatives for ob-
talning a conslistent wearher data base. e were told thar
Natlonal ieather Service data, with some pregramming, could
tlaced on Ai:z Force computers. We believe that the Alr
Ce should consider cother alternatives before investing 13
ths of effort and aout $685,000 to conver*: CF™ software
cm one sy¥stem £0 another.



We recognize that the 4 percent savings experienced in
the Navy's test of P-3. aircraft was based on a comparison of
manual versus CFP. And the propesed advanced Air Force SYys-
tem is an upgrade of an existing computer system, so the sav-
ings may not match 4 percent. As discussed above, the Air
Force estimated that ror just tlie C-141 and C-5 aircrafs:
(considering the types of reacetime flights, these aircraft
presumably will have the best cost savings potential) a 1
percent savings would equate to a $3.7 million return in
‘one year. These savings would approximate the combined
test and development costs of an advanced system. Further-
more, the Navy has already justified developing an advaaced
System, and their cost estimates of about $500,060 for a
fully developed system are less than the $685,000 budgeted
for just the Air Force CFP test. Therefore, we see no need
for further testing to demonstrate the cost effectiveness of
an advanced system.

It may 120t be né<essary to determine the number of pilot
daviations which occur on an advance CFP route. H.wever, Lif
necessary, why couldn't they be based on past Air Force ang
WdVY experiences? We were told by Air Force and Navy offi~
cials that pilots generally fly the CFP route specified. The
Navy did not control such variations in their cost-effective-
ness test of the JETPLAN syst:em because their test was meant
to reflect actual operating conditions. When pilots accually
e€ncounter tnese variations from time to time, they have
little control over them. Thus, the Navy evaluated the
effect of JETPLAN on fuel usage and flight time under realis-
tic conditions. we, therefore, believe that flying aircraft
Lo determine how often variations in flights occur is ques-
tionable for the burpose of evaluating the economic feasi-
bility of the advanced CFp.

Pilets specifying the amount of fuel they want to carry
on their aircraft may indicate a need to monitor fuel consump-
tion rather than a reason to test an advanced CFp system.
Minimum fuel loading is a vital way to conserve fuel consump~
tion. Commercial airlines routinely monitor pilot performance
t0 insure that minimum fuel loading is maintained. Neverthe-
less, we found that neither the Air Force nor the Navy monitor
fuel loading, nor do they Plan to do so in the future. In
1977, monitoring procedures were Proposed within the Military
Alrlift Command to track the effectiveness of the Command's
fuel conservation policies. These procedures were Subsequent -
ly rejected because they entailed much paperwork. Ve believe
that monitoring fuel consumption 1S necessary to insure that
the full potential for fuel savings is realized as part of our



national energy goals. We further believe that past pilot
Ppractices shou.d not be.a key factor in determining the bene-
fits of a CFP system.

CONCLUSIONS AND RECOMMENDATIONS

Duplicate Air Force and Navy efforts to develop and
operate separate CFP systems appear likely unless actions are
taken by DOD. Attempts at coordination in the past have not
been successful. DR2cause the Air Force believes it essential
to test for economic feasibility first, it appears that joint
development will not be likely 1in the future,

For these reasons and because independent service actions
are imminent, we are ! ringing this to your attention now. We
recommend that you stop current independent actions until:

-~The Air Force can demonstrate the need for an
economic feasibility test. If needed, they should
be reguired to show that less costly test proce-
dures have been adequately considered.

-=Both services justify the need for independent,
instead of joint, CrP system development.

Ae also recommend that adequate pilot monitoring proce-
dures--similar to those used by commercial airlines--be insti:
tuted to achieve minimum safe aircraft fuel loads and i'. turn
maximize fuel savings.,

We would appreciate receiving Your views on our observa-
tions and recommendations. If you need additicnal information
please contact Paul Math, 275-3597.

AS you know, section 236 of the Legislative Reoryaniza-
tion Act of 1970 requires the head of a Federal agency to
submit a written statement on actions taken on our recommen-
dations to the House Committee on Government Opverations and
the Senate Committee on Governmenta® Affairs not later than
60 days after the date of the report and to the House and
Senate Committees on Appropriations with the agency's first
request for appropriations made more than §0 days after the
date of the report.,

~e are sending copies of this report to the Director,
Qffice of Management and Budget; the Chairmen, House Commit-
tee On Government Operations, Senate Committee on Governmental



Afir-irs, and the House and Senate Committees on Aopropriaticens

and Armed Services; and the Secretariess of the Navy, and Air
Force. )

Sincerely yours,

/0 Rty

R. W. Gutmann
Director





