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Outlook
· Tranche 2 aircraft deliveries began October 2008
· Italy and the U.K. may reduce their Eurofighter Tranche 3 buys, affecting ECR-90 quantities
· Eurofighter may team with India to help fund Captor Active Electronically Scanned Array (AESA) Radar (CAESAR)
· It is unclear if Tranche 3 will specify CEASAR or if it will be offered as a retrofit for Tranche 2 and Tranche 3  aircraft
Orientation

Description.  The ECR (European Collaborative Radar) -90C is a third-generation, X-band, multimode pulse-Doppler radar tasked with air-to-air and air-to-ground combat.

Sponsor
NATO European Fighter Management Agency (NEFMA)

Ministero della Defesa

Office for Military Production

Via XX Settembre 123

Pal Esercito

I-00100 Rome

Italy

Ministry of Defense

Pl de la Moncloa

Madrid 15

Spain

U.K. Ministry of Defence Procurement Executive

St. Georges Ct

14 New Oxford St
London WC1A 1EJ

United Kingdom


Bundesamt für Wehrtechnik und Beschaffung (BWB)

Konrad-Adenauer-Ufer 2-6
Postfach 7360

D-56068 Koblenz

Germany

Licensee.  No production licenses have been granted.

Status.  In production.  
Total Produced.  As of January 2009, Forecast International estimates that eight prototype ECR-90 radars and approximately 256 production models have been produced.  
Application.  The ECR-90 radar is the primary sensor on board the Eurofighter Typhoon, specially tailored for air defense.  Its secondary mission is air-to-surface attack.

Price Range.  The price of the ECR-90C is estimated to be GBP2.12 million ($4 million) based on the December 2004 contract for production of 236 Captors for the Tranche 2 Typhoons.
Contractors
Prime

	EADS Deutschland GmbH, Division HQ
	http://www.eads.com,  Willy-Messerschmitt-Strasse,  Ottobrunn,  85521 Germany,  Tel: + 49 89 607 0,  Fax: + 49 89 607 26481,  Consortium Member

	Indra Sistemas SA
	http://www.indra.es,  Avda. Bruselas 35,  Alcobendas,  Madrid,  28108 Spain,  Tel: + 34 91 480 50 01,  Fax: + 34 91 480 50 58,  Email: indra@indra.es,  Consortium Member

	SELEX Galileo
	http://www.finmeccanica.it/Holding/EN/index.sdo,  2 Crewe Rd N,  Edinburgh,  EH5 2XS Scotland,  United Kingdom,  Tel: + 44 131 332 2411,  Fax: + 44 131 343 4011,  Email:  donna.mcgrory@selexgalileo.com,  Consortium Member

	SELEX Galileo
	http://www.finmeccanica.it/Holding/EN/index.sdo,  Via G B Grassi, 93,  Milano,  20157 Italy,  Tel: + 39 02 357901,  Fax: + 39 02 3567325,  Email: solange.distefanopozzuoli@selexgalileo.com,  Consortium Member


  

	Comprehensive information on Contractors can be found in Forecast International’s “International Contractors” series.  For a detailed description, go to www.forecastinternational.com (see Products & Samples/Governments & Industries) or call + 1 (203) 426-0800.

Contractors are invited to submit updated information to Editor, International Contractors, Forecast International, 22 Commerce Road, Newtown, CT 06470, USA; rich.pettibone@forecast1.com


Technical Data

	
	Metric
	U.S.

	Characteristics 
	
	

	Weight
	193 kg
	424.6 lb

	Antenna diameter
	75 cm
	30 in

	Frequency
	X-band (8 to 12 GHz)
	

	Interception range
	90-150 km
	50-80 nm

	Simultaneous tracking
	8 targets
	

	
	
	


Design Features.  The ECR-90’s transducer and processor technology makes it capable of multimode operation without compromising efficiency.  Advanced transducer technology overcomes the mode-efficiency compromise inherent in conventional transducers as a direct result of their lack of flexibility.  An uncompromised waveform enables full mean power to be used in all modes.  Coupled to the programmable signal processor being developed for the ECR-90, this should lead to fast and flexible mode-function changes.  The result should be fine resolution and, in conjunction with automated tactical functions, reduced pilot workload.

The ECR-90 is frequency-agile and operates in the I/J‑band.  It offers wideband spread-spectrum transmission and ultra-low side-lobe levels.  The power-aperture product is to be the maximum that the aircraft supports.  Very large-scale integration (VLSI) signal processing and Ada language are used.  FIAR is responsible for the transmitter and data processor, for which Motorola is expected to provide a 68000 chip similar to that used in the EF Typhoon (formerly called EF 2000) systems architecture.

The ECR-90 is designed to perform 31 functions.  Radar requirements include:
· Look-down, shoot-down, and snap-up capability

· Velocity and single-target search

· Track-while-scan

· Range-while-scan

· Target priority processing

· Automatic weapons selection and the recommended combat tactics display

In attack mode, the radar offers ground mapping/ ranging ability and terrain avoidance functions.

Reportedly, the ECR-90C has twice the power output of the APG-65 radar.  The system is also said to have a longer and wider range than offered by many competitors.
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ECR-90 (Captor)

Source:  BAE Systems

Variants/Upgrades

ECR-90A.  Original prototype models delivered in the early 1990s for evaluation and testing.  
CW Illuminator.  This was an add-on requirement to control the Italian Aspide semi-active radar missile.  The CW Illuminator program was halted in 1996. 
ECR-90C.  The ECR-90C is an improved variant of the ECR-90A.  The antenna was upgraded to prevent a back-flash condition that was blinding the pulse Doppler aspect of the system.  An ECR-90C was the first of the ECR-90 series to have flown on a Typhoon, in February 1997.  Production Tranche 1 Typhoons are mounted with ECR-90Cs.

Tranche 2.  Tranche 2 aircraft will be equipped with an improved version of Captor.  It is believed that the planned synthetic aperture radar (SAR) capabilities will have a resolution between 0.3 meter and 1 meter.  Extra modes have also been added such as air-to-ground mode, plus extra capabilities for the air-to-air mission.  An E‑Scan and phased array system may be included.  The processing power will be upgraded and navigation will be improved.
CAESAR.  The Captor Active Electronically Scanned Array (AESA) Radar (CAESAR) program was launched in 2002.  CAESAR may be applied as a mid-life upgrade (MLU) to the ECR-90C radar carried by Typhoons.  CAESAR uses many back-end elements of the current Captor radar; only the front array, antenna power supply, and antenna controller were replaced. The CAESAR array is made up of more than 1,000 transmit/receive modules.   
AMSAR.  In 1993, a joint venture between GEC-Marconi and Thomson-CSF, named GEC-Thomson Airborne Radars (GTAR) began developing the next generation of European radar: AMSAR (Airborne Multirole Steerable Array Radar).  AMSAR is a follow-on active array radar to the ECR-90 and RBE-2 for the next generation of fighter aircraft.  

Program Review

Background.  In December 1983, France, Italy, Spain, West Germany, and the U.K. collaborated on a new combat aircraft.  Thomson-CSF (France), FIAR (Italy), INISEL (Spain), AEG (Germany), and Ferranti (U.K.) were nominated to supply the radar.  In July 1986, the consortium agreed on the basic design and specifications.  In May 1989, the radar specification was reduced in an attempt to lower costs.

In May 1990, Marconi Electronics Systems (formerly Ferranti) was selected to lead the newly established Euroradar consortium.  The four-member group included BAE Systems of the U.K., DaimlerChrysler Aerospace (DASA) of Germany, Spain’s ENOSA, and the Italian firm FIAR.  Initial production requirements called for 147 radar systems (with spares).

Escalating costs and technical problems dominated 1992 and 1993.  A decision on initiating production was postponed until 1995. Service entry was reset for 2000 and the program was renamed EF-2000 to more accurately reflect this new date.  The fielding date was delayed again, and the program redesignated Typhoon.

Development Continues
While disputes continued, development of the ECR-90A persisted.  Flight tests on board a modified BAC 1-11 testbed unit validated performance.   A persistent radome problem was solved in 1996.  The high-energy antenna transmissions were partially reflected by the radome’s inside wall, leading to a back-flash problem.  This destroyed the pulse-Doppler performance of the system.  Initial tests indicated that the radome could not be improved; therefore, the antenna was physically redesigned and changed from vertical to horizontal polarization.  The redesigned unit was given the designation ECR-90C.  In February 1997, an ECR-90C radar was mounted on the German prototype (DA5), and tests verified full radar functionality in all operational modes.
Contract Signed
The first EF Typhoon contract was signed in January 1998 for 620 aircraft.  Tranche 1 would have 148 aircraft and the balance would make up Tranche 2 and Tranche 3. 


Testing Milestones

By April 1999, Eurofighter had flown at 50,000 feet and had completed flutter trials at Mach 1.2. Two radar-equipped aircraft were tested.  In September 1999, a Eurofighter (DA5) successfully carried out the first simultaneous radar engagement of four targets.  In November 2002, DA6 crashed after a double-engine flameout and the aircrew safely ejecting. The DA6 was fitted with two early-development engines.  As a result, newer standard engines replaced all older models.
In February 2003, 20-40-minute maiden flights of the first production aircraft took place in the four partner nations.  In June 2003, the Eurofighter successfully completed Lightning Strike tests.  The German Air Force received the first production Eurofighter in August 2003, and in the next few months, Spain, Italy and the U.K. received aircraft. 
First Export Order – Austria 

In July 2003, the Austrian Air Force placed the first Eurofighter export order for 18 aircraft but the September 2006 election of the Socialist Party jeopardized the order.  The Eurofighter consortium offered a cancellation package with very high penalties and continued working on the Austrian planes. After negotiations, it was agreed that Austria would receive 15 Tranche 1-highest capability Eurofighters (instead of 18 Tranche 2 planes). Defense Industry Daily reports that the changes reduced the value of the package by EUR 370 million ($498 million), leaving the contract at approximately EUR 1.63 billion ($2.2 billion).  The first Austrian Eurofighter was delivered in July 2007 and the second followed in September.  Nine aircraft were delivered by July 2008. Deliveries are expected to be completed by mid-2009. 

Disagreements and More Contracts Signed

Member disagreements delayed the signing of the Tranche 2 contract by one year. First, the U.K. altered its needs, which resulted in delayed production and increased costs.  In addition, the U.K. wanted increased air-to-ground capabilities. In December 2004, the NATO Eurofighter and Tornado Management Agency 
(NETMA) signed the Tranche 2 contract.  Tranche 2 software enhances the mission computer’s data processing capacity.  The Tranche 2 aircraft will also be equipped with Rafael Litening pods, Raytheon Paveway laser-guided bombs, and cruise missiles.  
Eurofighter Tranche 2 deliveries were scheduled to begin in early summer 2008, but this was delayed by a few months with the first fighter handed over to the customer in October 2008.  Tranche 2 deliveries are scheduled to be completed in 2013. 
Saudi Arabia Wants Eurofighters
In August 2006, Saudi Arabia and the U.K. signed a Document of Understanding “on the basis of purchasing 72 Typhoon aircraft.” The final contract was signed in September 2007 and is reported to be worth $8.8 billion. The first 24 are coming out of the U.K. Tranche 2 run, with the RAF postponing its deliveries.  The remaining 48 will be shipped as kits and assembled in-country.
Improved Captor Radar in Development

The Euroradar consortium embraced the growing popularity of the AESA (Active Electronically Scanned Array) radar when it developed CAESAR – Captor Active Electronically Scanned Array Radar. Work continued, with EADS conducting fit checks of a CAESAR prototype on a Eurofighter in 2004.  
A few years later, testing continued on a three-quarter-scale CAESAR prototype. From February-May 2006, initial flights of the prototype using a modified BAC 1‑11 took place in the U.K. The initial program involved 50 radar runs conducted across seven sorties. Testing showed that the antenna and radar operated successfully over 20 hours with no failures. 
In May 2007, a CAESAR installed in the Eurofighter (DA5) successfully completed a flight test program, Euroradar reported. The testing demonstrated overall integration of the new radar with the Typhoon’s mechanical, structural, electronic, and environmental control systems, as well as avionics and displays.  The trials let engineers gather preliminary synthetic aperture radar (SAR) mode data to optimize functionality for production systems.  

Eurofighter had submitted a Future Capabilities Package (FCP) proposal during spring 2006, but it did not include a radar proposal. It was approved in March 2007. 

Related News
Tranche 2 Deliveries Begun – The handover of the first Tranche 2 aircraft to the Royal Air Force took place on October 10, 2008.  The other three air forces will start receiving their aircraft in the near term.  (Eurofighter GmbH, 10/08) 
	Market Intelligence Service Subscribers:  For additional news, go to the online E-Market Alert page located in the Intelligence Center at www.forecastinternational.com and click on the links to the products you subscribe to.


Contracts/Orders & Options
	
	Award 
	

	Contractor 
	($ millions) 
	Date/Description 

	Euroradar Consortium(a) 
	N/A
	May 1990 – Development contract signed for the manufacture of ECR-90 prototypes, test equipment, and software engineering.  

	
	
	

	Euroradar Consortium 
	N/A
	Early 1999 – British Aerospace contract to provide 147 ECR-90 systems plus spares for the first tranche of Eurofighter Typhoon platforms.  First delivery completed in 2001.

	
	
	

	Euroradar Consortium 
	N/A
	Aug 2003 – NETMA contract to supply Captor radar for 18 Austrian Air Force Tranche 2 Eurofighters.  

	
	
	

	Euroradar Consortium
	GBP500

($945) 
	Dec 2004 – NETMA contract to supply 236 Captor radars for the Tranche 2 Eurofighter. Deliveries of Captor-equipped aircraft scheduled to begin in early 2008.  

	
	
	


N/A = Not Applicable.
(a)
In 1990, the Euroradar consortium comprised BAE Systems (prime contractor), EADS, Indra, and Galileo Avionica.

Timetable

	
	Month
	Year
	Major Development

	
	1983
	Dec
	Five nations agree on target for European Fighter Aircraft (EFA)

	
	1985
	Jun
	Five nations nominated contractors for EFA radar

	
	1986
	Jul
	Ferranti consortium agrees on EFA radar design

	
	
	Dec
	RFPs issued by Eurofighter GmbH

	
	1990
	Jan
	Marconi-led (then Ferranti) Euroradar consortium wins ECR-90 contract

	
	
	Feb
	Deadline for 12 usable prototype radars 

	
	1993
	Jan
	First flight of ECR-90A version in nose of modified BAC 1-11 testbed

	
	1995
	
	Original target entry date for EF 2000 (Typhoon)

	
	1996
	Jun
	Antenna design and radome modified to prevent back flash

	
	1997
	Feb
	First successful flight test of ECR-90C version on German EF Typhoon prototype

	
	1998
	Jan
	Overall production contract signed, calling for 620 Typhoon platforms

	
	2001
	Feb
	BAE delivers first production Captor to Eurofighter assembly plant

	
	2003
	Aug
	Delivery of first production EF Typhoon to Germany

	
	2003
	Aug
	First export sale of Tranche 2 Eurofighters – 18 ordered by Austria

	
	2004
	Feb
	100th ECR-90C processor and receiver produced

	
	2004
	Dec
	Tranche 2 contract signed for 236 Eurofighters

	
	2005
	Mar
	Eurofighter successfully completes three-month cold-weather trials in northern Sweden

	
	2005
	Jun 
	50th production Typhoon delivered

	
	2005 
	Sep
	Eurofighter completes heat trials in southern Spain

	
	2006
	
	Tranche 1 radar deliveries completed

	
	2008
	Mar
	Last Tranche 1 Eurofighter delivered to a partner nation

	
	2008
	Oct
	First Tranche 2 Eurofighter delivered

	
	2013
	
	Scheduled timeframe for last Tranche 2 Eurofighter to be delivered 

	
	2013
	
	Anticipated time for the first Tranche 3 Eurofighter to be delivered 

	
	2017
	
	Possible timeframe for the last Tranche 3 Eurofighter to be delivered

	
	
	
	


Worldwide Distribution/Inventories
The ECR-90 is the standard radar for the Typhoon.  Typhoons are flown by the four partner nations Germany, Italy, Spain, and the U.K.  The Typhoon is being exported to Austria and Saudi Arabia.  
Forecast Rationale

Tranche 2 Deliveries Begin

The first Tranche 2 flight took place in January 2008, just a few months before Tranche 1 aircraft deliveries to the four partner nations – the U.K., Germany, Italy, and Spain – ended in March 2008.  Eurofighter began deliveries of Tranche 2 aircraft to the U.K. in October 2008.  Deliveries to Germany, Italy, and Spain were reported to have started soon afterward. As of October 2008, a total of 63 Tranche 2 aircraft were in final assembly (23 of these are for Germany). Tranche 2 deliveries are scheduled to be completed in 2013. 

Tranche 3 Negotiations Continue

Meanwhile, Tranche 3 terms are still being negotiated. The U.K. is demanding reductions in support costs. As 
of October 2008, the Tranche 3 contract had not been signed. The contract needs to be signed by early 2009 in order for a 2012/2013 start date to be met. Eurofighter expects the program to end in 2017.  Since the program has experienced some delays, this date may slip. 
	Country
	Total
	Tranche 2
	Tranche 3

	U.K.
	232
	91
	88

	Germany
	180
	79
	68

	Italy
	121
	47
	46

	Spain
	87
	34
	34

	Austria
	15
	0
	0

	Saudi Arabia
	72
	72
	0

	
	
	
	

	Total
	698
	251
	236

	
	
	
	



Living Within Your Budget

The Financial Times reported in August 2008 that the U.K. is looking to sell some or all of its Tranche 3 aircraft.  Buyers include Japan and India.  The Ministry of Defence (MoD) is also in talks with Saudi Arabia about the possibility of increasing its order. 
In September 2008, DefenseNews speculated that Italy may sell some Eurofighter Tranche 1 aircraft in order to pay for Tranche 3 aircraft.  Possible buyers include Romania and Brazil.  Italy will also offer its Tranche 1 aircraft upgraded to Tranche 2 standards. 
Both the U.K. and Italy have asked Eurofighter to provide options for reducing the number of aircraft purchased under Tranche 3.  Compensation would have to be paid to the other partners, and the workshare may also be re-allocated. 

As another option, Eurofighter may offer to split Tranche 3 into two lots, which would create two more affordable packages.  There would be no change to the hardware. 

Two Export Orders

Austria.  Deliveries to Austria are expected to be completed by mid-2009. 
Saudi Arabia.  The 72-piece Royal Saudi Air Force (RSAF) order has the first 24 Eurofighters coming out of the U.K. Tranche 2 run, with the RAF postponing its deliveries. The remaining 48 will be completed in-country.  The first delivery to Saudi Arabia is expected in 2009.  In October 2008, the first eight Eurofighters for Saudi Arabia were on the final assembly line at BAE Systems in England. Also in October, the first RSAF Typhoon took flight, marking the beginning of an initial test flight program. Saudi Arabia may also be interested in a follow-on order from Tranche 3.  
Export Outlook
Worth Fighting For.  The Indian Ministry of Defence issued a Request for Proposals (RFP) in August 2007 for 126 medium multirole combat aircraft (MMCA).  The first 18 will be delivered from the manufacturer’s production line in “fly-away” condition, and the remaining 108 aircraft will be manufactured in India.  Eurofighter responded to the RFP and stated that EADS will be responsible for the related technology transfer.  India is usually very slow with contract awards, and this massive deal has many political implications, so the apparent frontrunner could change several times before the ink dries. 
Long Shots.  Brazil, Bulgaria, Greece, Japan, Romania, Switzerland, South Korea, and Turkey are considered potential customers for the Eurofighter.  
No Bids.  Eurofighter has passed on presenting offers to Denmark, the Netherlands, and Norway because it is believed they will purchase either the Joint Strike Fighter (JSF) or the Saab Gripen aircraft. 
Will They Pick CAESAR?
CAESAR successfully completed a flight test program in May 2007 while installed on the Eurofighter DA5 aircraft.  But as of June 2007, the four-partner nations (Italy, Germany, the U.K., and Spain) had not yet committed to CAESAR. CAESAR is also known as Captor-E.  
According to DefenseNews in May 2007, Italian defense officials speculated it would not be technically feasible to have CAESAR as an option for Tranche 3.  Since flight trials in 2007, the four Eurofighter governments have not provided any further funding to the CAESAR effort, Aviation Week reported in June 2008. Also, no other industry participants are planning to fund the CAESAR effort. 

India may offer the answer. In October 2008, Aviation International News stated that Eurofighter has offered India the opportunity to co-develop an active antenna for the Captor radar in order to win the MMCA program.  The plan involves India and the four-partner nations sharing the cost to convert the older radar.  

AMSAR – Too Risky
By the time the third tranche of Eurofighter production begins, the AMSAR (Airborne Multirole Solid-state Active-Array Radar) may be available. CAESAR has the advantage because it uses many of the back-end elements of the current Captor radar – only the front array, antenna power supply, and antenna controller are new.  AMSAR introduces more risk to the Eurofighter program.  However, if AMSAR were selected, production of the Captor radar would decrease significantly, as it would be competing with other advanced systems for selection by aircraft modernization programs.  
Mirror the Platform
ECR-90 Captor radar sales closely mirror those of its sole platform, the Eurofighter Typhoon.  The primary factor affecting Eurofighter and therefore Captor sales is competition. Eurofighter has several competitors, 
including the Boeing F-15 and F-18 Super Hornet, the Dassault Rafale, Lockheed Martin’s F-16 and F-35 Joint Strike Fighter (JSF), the RAC MiG-35, and Saab’s Gripen. Each vendor offers different economic, technological, and political advantages depending on the customer nation.  
Furthermore, Eurofighter must contend with how to satisfy its costs while dealing with ever-tightening defense budgets. Given the competition and economic climate, it remains to be seen how many Tranche 3 aircraft will be purchased.  
Ten-Year Outlook
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	ESTIMATED CALENDAR YEAR UNIT PRODUCTION

	Designation or Program 
	High Confidence
	Good Confidence 
	Speculative 
	

	
	Thru 2008
	2009
	2010
	2011
	2012
	2013
	2014
	2015
	2016
	2017
	2018
	Total

	Euroradar 
	

	ECR-90C  <> Germany <> Air Force <> Typhoon
	

	
	86
	10
	10
	8
	12
	12
	12
	12
	12
	8
	0
	96

	ECR-90C  <> Italy <> Air Force <> Typhoon
	

	
	43
	8
	8
	8
	5
	8
	11
	11
	11
	4
	0
	74

	ECR-90C  <> Saudi Arabia <> Air Force <> Typhoon
	

	
	8
	8
	10
	10
	10
	10
	10
	6
	0
	0
	0
	64

	ECR-90C  <> Spain <> Air Force <> Typhoon
	

	
	39
	6
	4
	6
	6
	6
	6
	6
	6
	4
	0
	50

	ECR-90C  <> United Kingdom <> Air Force <> Typhoon
	

	
	88
	12
	12
	12
	12
	11
	17
	23
	25
	22
	0
	146

	Subtotal
	264
	44
	44
	44
	45
	47
	56
	58
	54
	38
	0
	430

	
	

	Total 
	264
	44
	44
	44
	45
	47
	56
	58
	54
	38
	0
	430
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