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The Air Force Is now completing
its fighter modernization




Where it will deploy nearly 2,000
5th generation fighters




The acquisition community IS now
focusing on further modernization
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The acquisition community IS now
focusing on further modernization
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The acquisition community IS now
focusing on further modernization

Xj SOF and gunships & AFHL@;*



The acquisition community IS now
focusing on further modernization




The acquisition community IS now
focusing on further modernization

UCAVs ¢é AERL..



The acquisition community IS now
focusing on further modernization

Xj Repl acement bombers éAFRL*?;*
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The acquisition community IS now
focusing on further modernization
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The acquisition community IS now
focusing on further modernization
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And replacement aeromedical evac aircraft AFFII%;*



Yet, the acquisition path to
modernization IS not clear

A What path is affordable?

A What path provides needed global and
theater mobillity, air power, force
deployment and sustainment, multi-
mission flexibility?

A What path capitalizes on recent and on-
going science and technology advances?

A What path benefits the future of the U.S.

., iIndustrial base?
N




Especially important, what path will let the
future Air Force execute effectively?

A Across the full spectrum of military
operations

A Against a wide variety of threats
iIncluding chem / bio / nuclear / energy

A With integrated command, control,
communications, and mobility

A With flexibility to quickly adapt to future
needs and threats

With a njointo sol ut
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There Is a new approach that will better
address 21st century challenges




Strategic
Configurable Air Transports (S-CAT)

Strategic tanker 1 airlifter 7 air power platform
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Strategic
Configurable Air Transports (S-CAT)

Strategic tanker 1T airlifter 1 air power platform
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Strategic
Configurable Air Transports (S-CAT)

Strategic tanker 1 airlifter 1 air power platform
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Strategic
Configurable Air Transports (S-CAT)

Strategic tanker T airlifter 7 air power platform
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Theater
Configurable Air Transports (T-CAT)




Theater
Configurable Air Transports (T-CAT)

Theater tanker 1T airlifter T air power platform
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Theater
Configurable Air Transports (T-CAT)

Theater tanker T airlifter T air power platform
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Tactical Vertical
Configurable Air Transports (V-CAT)

Tactical airlifter 1 air power platform
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Presentation Purpose

ARedefine fdair mobilit
In terms of the mission capabillities

Al dentify a new set of

mobi |l i tyo capabi |l 1 ti e
I Utilizing emerging science and technology
advancements

I Enabling significantly improved operational
capabilities, especially for joint operations

I Addressing emerging 21st century challenges
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Tanker History
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A 816 KC-97s
A 732 KC-135s (530 in service)
A 59 KC-10s
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Compare Conventional and
Modular Alternatives




Two views of the
future of tankers

A KC-135 model

\/

Primarily air-refueling

I
i  Commercial-derived design
.
|

Palletized cargo

- Some multi-mission

capability with Info Warfare

Specialized aircraft
capabilities through
permanent mods

Traditional levels of
Integration

Fleets of fixed capabilities
clmenl

A Modular approach

Mixed air-refueling, cargo,
air power missions

New designs
Module for carrying cargo

Missionized modules for
flexible mission capabilities

Strategic T theater 1
tactical integration

Generic fleet with true
multi-mission capabilities

paradigm
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CATsO core ml sSsSsi on

Strategic CAT







Blended Wing Body Transports
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A Improved
I Aerodynamic performance

\/ 1 Reduced structural weight fraction pu®,
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Current Air Force tanker offload

A10,000 ft runway

Fuel Offload (1,000 Ib) Al-hour orbit
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Strategic CAT is sized for 5,100 nm
escort mission with F-22
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Existing tanker offload

A1 hour loiter

Fuel Offload (1,000 Ib) A< 8K ft runway |
00 A5% initial fuel reserve + 30 min
4

/~ Preliminary
K\ estimates
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Strategic CAT comparison with
current tankers

A1 hour loiter

Fuel Offload (1,000 Ib) A< 8K ft runway
A5% initial fuel reserve + 30 min

400
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Strategic CATs have the range/offload to
support global power projection
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Theater CAT can provide theater air
refueling support




Theater CAT comparison with
current and future tankers

A1 hour loiter

A< 8K ft runway
Fuel Offload (1,000 Ib) A5% fuel reserve + 30 min

400
/~ Preliminary
K\ estimates
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CAT Tankers

A Increase strategic offload capacity

A Provide good large/medium tanker match

I Support global force deployment and power
projection

I Provide theater commander with dedicated tankers
that can also perform other air mobility missions

A Strategic CAT uses BWB design to improve
mission performance and partially offset the
welight penalty of being able to carry modules

A Theater CAT could probably also be BWB
/




KC-135 Statistics

A KC-135E example (133 aircraft)

I Average age of 45 years
I Average of 20,000 hrs of projected 36,000 hr
life
A Recent annual flight rate 1 about 450
hours/yr
I 35 years of life left at this rate of use
I 1.25 hours per day on average
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Commercial Aircraft Utilization

A Boeing 747-400 Freighters (1995)
I 13.85 hours per day (average)

A Boeing 767 (current)
i 9 hours per day Non-flying

A JetBlue Airbus 320 (2004)
I 13.6 hours per day

47

24 hr clock

Modern aircraft are capable of
nigh rates of sustained operations

N\,

Fyd
3,



Table 6. Aircraft Utilization.
Aircraft  |UTE Rates! Primary Mission Aircraft Inventory (PMAI)?

Type Surge Contingenc (2003 (2004 2005 2006 2007
y/Sustained

Cc-1300 6.0 . 410|395 388 364
C-141 |65 . 66 |42 22 8
C-17 4! 79 |94 109
C-SA/BS |8.5/1157.7/8. 104 |96 94

KC-10° : : 54 54 54 54
e —

KC-1353316. 5. 472|445 429 (421

CRAF* STAGE 1 STAGE 2 |STAGE 3
A-300 0/0 0/10 0/10
B-747 | 11/6 2720 |85/61
B-757 0/ 0/15 0/69
B-767 0/7 0/36 0/138
B-777 0/5 0/24 0/84
DC-§ 6/0 13/0 31/0
DC-10 4/6 16/9 86/29
L-1011 1/12 1/12 2/12
MD-11 9/4 19/6 48/21




IS this an economical utilization rate
for a new tanker?

Average
tanker
UTE

A 450 hours per year

A 30,000 hour
airframe life

A Nearly 70 years of
Al 1 feo

Tanker fleet Is sized by contingency.
ge

planning missions, not nominal usa



C-17 is currently experiencing about
1,500 hours per year per aircraft

A FY03 71 160,000
A FY04 7 156,000
A FYO57 157,000

A Assume 100 C-17s
A Average ~1,500 hrs/year

IS
IS

IS

A Sustained/contingency rate = 4,600 hrs/yr
A 30,000 hr airframe life
A Replacement cycle i 20 years@1,500 hrs/yr
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What would be an economical
utilization rate for a new tanker?

A 30,000 hour airframe life
A 20-year replacement cycle

A 1,500 hrs/yr

I 450 hrs/yr for tanker
I 1,050 hrs/yr for other air mobility missions
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The low nominal tanker demand provides
opportunity for other mission uses

A 1,500 hrs/yr total
utilization with 20-yr

replacement cycle Average
A 450 hrs/yr utilization UTE
: . Additional
rate for air refueling e

time

A 1,050 hrs/yr available
for other missions
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For KC-135s, the additional mission time
can be used to PAX/cargo transport

A 6 pallet positions ~
A 13 tons (planning)

A 421 KC-135 aircraft

A 1,050 hrs/yr

A 13,650 ton-hrs/yr/aircraft
A 5.75 M ton-hrs/yr (fleet) y

A 120 C-17s

A 45 tons (planning)

A 1,500 hrs/yr

A 67,500 ton-hrs/yr/aircraft
A 8.1 M ton-hrs/yr (fleet)

\
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Average
tanker
UTE

Additional
mission
time



How many new tankers?

Lt. Gen. Christopher A. Kelly, the vice commander of Air
Mobility Command, told a House panel in February he
would prefer that the Air Force buy a mix of aircraft for the
tanker mission. Kelly said a mix would offer operational
benefits of flexibility. It also would offer a hedge against a
problem that could ground the entire fleet. With two types,
a problem that grounded one would likely not affect the
other.

Kelly also lifted some of the secrecy enshrouding the
Mobility Capabilities Study. He said the MCS put the new
tanker requirement at “520 to 640 total aircraft inventory”
and that AMC believes 520 is the "minimum requirement.”
The MCS said the existing tanker fleet “shows a ... shortfall
in all scenarios except for one.”

ACharting a course for tanker s, .0

1 June 2006 AERL..



A new commercial-based tanker would
provide improved airlift capabilities

A 19 pallet positions ~
A 58 tons (planning)

A 520 aircraft

A 1,050 hrs/yr

A 60,900 ton-hrs/yr/aircraft
A 31.7 M ton-hrs/yr (fleet)

A 180 C-17s

A 45 tons (planning)

A 1,500 hrs/yr

A 67,500 ton-hrs/yr/aircraft
A 12.2 M ton-hrs/yr (fleet)
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tanker
UTE

Additional
mission
time
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G a v | Arrliome Warfare

A James M. Gavin
I Maj Gen, USA, Iin
WWII

A 37 years old

A Commanded 82nd
Airborne into Normandy

I Lt Gen, USA
A Chief of Army R&D

T US Ambassador to
France

T Wrote Airborne Warfare
In 1947
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Plate 3. Airborne planners have long sought a means of rapid delivery of cargo into a combat area without the necessity of using the conventional
type doors or hand-carry. The Kiwi or specialized cargo container offers a possible solution to the problem. This carrier can be dropped from the aircraft
in flight near the ground and expended or used for shelter or air evacuation missions after landing. If it proves feasible there should be many types
developed for specific uses. For example, assault infaniry carriers, reconnaissance and ground combat vehicle carriers, repair shops, radio stations, aid
stations, and shelters. i i i

The engineering problems inherent in its development are many but the multitude of uses to which this carrier could be put, in
peace as well as in war, makes its development a “‘must."”
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C-119s were the mainstay of airlift
through the 1950s

1.5

&j Korean War Fllf’;*



o‘o///}
N\,

Fairchild XC-120

AFRLL



Containerization has swept the
commercial shipping world
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Module-Carrying Tankers




C-17 Performance

Payload (1,000 Ib)
200

C-17 ACL
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3000 4000 5000 6000 7000

Unrefueled range (nm)




Strategic CAT with 3 Modules




Module with 463L Pallets

AMax load = 52,600 Ib
AAvg pallet load = ~6,700 Ib
A6 avg pallets = ~40,000 Ib

6 pallets




Module with 463L Pallets

AMax load = 52,600 Ib
AAvg pallet load = ~6,700 Ib
A6 avg pallets = ~40,000 Ib




Module with 463L Pallets

AMax load = 52,600 Ib
AAvg pallet load = ~6,700 Ib
A6 avg pallets = ~40,000 Ib

Height-adjusting
gear




Module with 463L Pallets

AMax load = 52,600 Ib
AAvg pallet load = ~6,700 Ib
A6 avg pallets = ~40,000 Ib

r X 2
Crew doors




Module with 463L Pallets

AMax load = 52,600 Ib
AAvg pallet load = ~6,700 Ib Standard IntG@
A6 avg pallets = ~40,000 Ib




Strategic CAT performance is
comparable to a C-17

Payload (1,000 Ib) 751K CAT () 784K CAT
200

52.6K loaded modules I
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Preliminary
N estimates
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40K loaded r.nodules I n

1000 2000 3000 4000 5000 6000 7000

Unrefueled range (nm)



A strategic CAT would also provide
iImproved airlift capabilities

A 12 pallet positions ~
A 40 tons (planning)

A 520 S-CATs

A 1,050 hrs/yr

A 42,000 ton-hrs/yr/aircraft
A 21.8 M ton-hrs/yr (fleet) P

A 180 C-17s

A 45 tons (planning)

A 1,500 hrs/yr

A 67,500 ton-hrs/yr/aircraft
A 12.2 M ton-hrs/yr (fleet)
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Additional
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Comparison

520

M ton-hrs/yr

180 Conventional 220
C-17s S-CATs
IERLGIES
45 tons 58 tons 40 tons
12.2 31.7 21.8

M ton-hrs/yr

M ton-hrs/yr

1X

2.6X

1.8X
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AFPAM 10-1403 Ground Times




