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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

Starting with tankers é



The acquisition community is now 

focusing on further modernization

But also thinking about theater airlift,



The acquisition community is now 

focusing on further modernization

SOF and gunships é



The acquisition community is now 

focusing on further modernization

Heavy VTOL é



The acquisition community is now 

focusing on further modernization

UCAVs é



The acquisition community is now 

focusing on further modernization

Replacement bombers é



The acquisition community is now 

focusing on further modernization

Replacement EW aircraft é



The acquisition community is now 

focusing on further modernization

And replacement aeromedical evac aircraft



Yet, the acquisition path to

modernization is not clear

ÅWhat path is affordable?

ÅWhat path provides needed global and 

theater mobility, air power, force 

deployment and sustainment, multi-

mission flexibility?

ÅWhat path capitalizes on recent and on-

going science and technology advances?

ÅWhat path benefits the future of the U.S. 

industrial base?



Especially important, what path will let the 

future Air Force execute effectively?

ÅAcross the full spectrum of military 

operations

ÅAgainst a wide variety of threats 

including chem / bio / nuclear / energy

ÅWith integrated command, control, 

communications, and mobility

ÅWith flexibility to quickly adapt to future 

needs and threats

ÅWith a ñjointò solution



There is a new approach that will better 

address 21st century challenges



Strategic

Configurable Air Transports (S-CAT)

Strategic tanker ïairlifter ïair power platform
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Theater

Configurable Air Transports (T-CAT)

Theater tanker ïairlifter ïair power platform



Theater
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Theater

Configurable Air Transports (T-CAT)

Theater tanker ïairlifter ïair power platform



Tactical Vertical

Configurable Air Transports (V-CAT)

Tactical airlifter ïair power platform



Presentation Purpose

ÅRedefine ñair mobilityò for the 21st century 

in terms of the mission capabilities

ÅIdentify a new set of  integrated ñair 

mobilityò capabilities: 

ïUtilizing emerging science and technology 

advancements

ïEnabling significantly improved operational 

capabilities, especially for joint operations

ïAddressing emerging 21st century challenges 



Tanker History

Å816 KC-97s

Å732 KC-135s (530 in service)

Å59 KC-10s 



Compare Conventional and

Modular Alternatives



Two views of the

future of tankers

ÅKC-135 model

ïPrimarily air-refueling

ïCommercial-derived design

ïPalletized cargo

ïSome multi-mission 
capability with Info Warfare

ïSpecialized aircraft 
capabilities through 
permanent mods

ïTraditional levels of 
integration

ïFleets of fixed capabilities

ÅModular approach

ïMixed air-refueling, cargo, 
air power missions

ïNew designs

ïModule for carrying cargo

ïMissionized modules for 
flexible mission capabilities

ïStrategic ïtheater ï
tactical integration

ïGeneric fleet with true 
multi-mission capabilities 



CATsô core mission is air refueling

Strategic CAT

Theater CAT



Strategic CAT provides global-range 

escort for deploying fighters



Blended Wing Body Transports

ÅImproved

ïAerodynamic performance

ïReduced structural weight fraction



Current Air Force tanker offload 
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Strategic CAT is sized for 5,100 nm 

escort mission with F-22

Guam

Diego Garcia

132,000 lb offload



Existing tanker offload  
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Strategic CAT comparison with

current tankers  
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Strategic CATs have the range/offload to 

support global power projection



Theater CAT can provide theater air 

refueling support



Theater CAT comparison with

current and future tankers  
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CAT Tankers

ÅIncrease strategic offload capacity

ÅProvide good large/medium tanker match

ïSupport global force deployment and power 

projection

ïProvide theater commander with dedicated tankers 

that can also perform other air mobility missions

ÅStrategic CAT uses BWB design to improve 

mission performance and partially offset the 

weight penalty of being able to carry modules

ÅTheater CAT could probably also be BWB



KC-135 Statistics

ÅKC-135E example (133 aircraft)

ïAverage age of 45 years

ïAverage of 20,000 hrs of projected 36,000 hr 

life 

ÅRecent annual flight rate ïabout 450 

hours/yr

ï35 years of life left at this rate of use

ï1.25 hours per day on average



Commercial Aircraft Utilization

ÅBoeing 747-400 Freighters (1995)

ï13.85 hours per day (average)

ÅBoeing 767 (current)

ï9 hours per day

ÅJetBlue Airbus 320 (2004)

ï13.6 hours per day

Modern aircraft are capable of

high rates of sustained operations 

Flying
Non-flying

747

24 hr clock





Is this an economical utilization rate

for a new tanker?

Å450 hours per year

Å30,000 hour 

airframe life

ÅNearly 70 years of 

ñlifeò

Tanker fleet is sized by contingency 

planning missions, not nominal usage

Average

tanker

UTE

Ground

time



C-17 is currently experiencing about 

1,500 hours per year per aircraft

ÅFY03 ï160,000 hrs

ÅFY04 ï156,000 hrs

ÅFY05 ï157,000 hrs

ÅAssume 100 C-17s

ÅAverage ~1,500 hrs/year

ÅSustained/contingency rate = 4,600 hrs/yr

Å30,000 hr airframe life

ÅReplacement cycle ï20 years@1,500 hrs/yr



What would be an economical

utilization rate for a new tanker?

Å30,000 hour airframe life

Å20-year replacement cycle

Å1,500 hrs/yr

ï450 hrs/yr for tanker

ï1,050 hrs/yr for other air mobility missions



The low nominal tanker demand provides 

opportunity for other mission uses

Å1,500 hrs/yr total

utilization with 20-yr

replacement cycle

Å450 hrs/yr utilization

rate for air refueling

Å1,050 hrs/yr available

for other missions

Additional

mission

time

Average

tanker

UTE



Additional

mission

time

Average

tanker

UTE

For KC-135s, the additional mission time 

can be used to PAX/cargo transport
Å6 pallet positions

Å13 tons (planning)

Å421 KC-135 aircraft

Å1,050 hrs/yr

Å13,650 ton-hrs/yr/aircraft

Å5.75 M ton-hrs/yr (fleet)

Å120 C-17s

Å45 tons (planning)

Å1,500 hrs/yr

Å67,500 ton-hrs/yr/aircraft

Å8.1 M ton-hrs/yr (fleet)



How many new tankers?

ñCharting a course for tankers,ò Air Force Magazine

1 June 2006



Additional

mission

time

Average

tanker

UTE

A new commercial-based tanker would 

provide improved airlift capabilities
Å19 pallet positions

Å58 tons (planning)

Å520 aircraft

Å1,050 hrs/yr

Å60,900 ton-hrs/yr/aircraft

Å31.7 M ton-hrs/yr (fleet)

Å180 C-17s

Å45 tons (planning)

Å1,500 hrs/yr

Å67,500 ton-hrs/yr/aircraft

Å12.2 M ton-hrs/yr (fleet)



Gavinôs Airborne Warfare

ÅJames M. Gavin

ïMaj Gen, USA, in 

WWII

Å37 years old

ÅCommanded 82nd 

Airborne into Normandy

ïLt Gen, USA

ÅChief of Army R&D

ïUS Ambassador to 

France

ïWrote Airborne Warfare

in 1947



Gavinôs ñton-mile-per-day metricò



C-119s were the mainstay of airlift 

through the 1950s

Korean War



Fairchild XC-120



Containerization has swept the 

commercial shipping world



An entire new architecture of shipping 

has been implemented world-wide



Module-Carrying Tankers

CATs are always able to provide emergency air refueling



C-17 Performance
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Strategic CAT with 3 Modules



Module with 463L Pallets

6 pallets

ÅMax load = 52,600 lb

ÅAvg pallet load = ~6,700 lb

Å6 avg pallets = ~40,000 lb



Module with 463L Pallets

Ramp

ÅMax load = 52,600 lb

ÅAvg pallet load = ~6,700 lb

Å6 avg pallets = ~40,000 lb



Module with 463L Pallets

Height-adjusting

gear

ÅMax load = 52,600 lb

ÅAvg pallet load = ~6,700 lb

Å6 avg pallets = ~40,000 lb



Module with 463L Pallets

Crew doors

ÅMax load = 52,600 lb

ÅAvg pallet load = ~6,700 lb

Å6 avg pallets = ~40,000 lb



Module with 463L Pallets

Standard interface
ÅMax load = 52,600 lb

ÅAvg pallet load = ~6,700 lb

Å6 avg pallets = ~40,000 lb



Strategic CAT performance is 

comparable to a C-17
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A strategic CAT would also provide 

improved airlift capabilities

Å12 pallet positions

Å40 tons (planning)

Å520 S-CATs

Å1,050 hrs/yr

Å42,000 ton-hrs/yr/aircraft

Å21.8 M ton-hrs/yr (fleet)

Å180 C-17s

Å45 tons (planning)

Å1,500 hrs/yr

Å67,500 ton-hrs/yr/aircraft

Å12.2 M ton-hrs/yr (fleet)

Additional

mission

time

Average

tanker

UTE



Comparison

180

C-17s

520 

Conventional 

Tankers

520

S-CATs

45 tons 58 tons 40 tons

12.2
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31.7

M ton-hrs/yr

21.8

M ton-hrs/yr
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AFPAM 10-1403 Ground Times


