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Summary
This newsletter describes the development of destroyer programs in 7 European nations.  Most are outgrowths of the NATO Frigate Replacement (NFR 90) program.   Although several nations have elected to co-develop the entire platform or just the combat system, the technical and operational philosophies differ between navies.

Background – What is a destroyer? 
The definition of a destroyer has changed considerably since the first “torpedo boat destroyers” from a century ago.  Today, it generally refers to a multi-mission warship with considerable offensive capability that can deploy independently for extended periods of time.   

Like most warships, destroyers are highly complex warfighting platforms that have no real counterparts in Army or Air Force materiel.  Tanks or strike/fighters are generally intended for a limited number of missions, and do not deploy independently for long periods of time, needing considerable support and other battle units to keep them in-theater.  Destroyers, by contrast, carry out several missions (e.g., anti-air warfare, strike and antisubmarine warfare) and do so while on-station for weeks or months at a time.   In other words, a destroyer is more akin to a group of Army or Air Force platforms.   The fact that destroyers are inherently more complex than single Army or Air Force platforms has significant implications in design, engineering and acquisition management.
It is therefore most useful to compare a destroyer with an Army or Marine Corps battalion, which is the smallest unit capable of being tactically and administratively self-sufficient.  




Destroyer



Notional NATO Battalion*

CO


O-5 (Commander)


O-5 (Lieutenant Colonel)


Crew / troops

150-350



300-500

Guns


1-2 medium caliber


30-40 medium / heavy tanks




300-1200 rounds


900-1600 rounds

Land attack

8-90 land attack missiles

6-9 howitzers (support element)

Anti-air defense
Short– and medium-range

Short-range (support element)

Helicopter

1-2 (organic)



3-8 (support element)

Deployment time
30 days (typical)


30 days (typical)









*note that battalions are task-organized

In the 1980s, eight NATO navies teamed up to develop a common warship and combat system – NATO Frigate Replacement for the 1990s (NFR 90, shown at left).  Originally comprising the USA, France, Germany, United Kingdom (UK), Netherlands, Italy, Spain and Canada, the group soon separated in two: UK, France and Italy with the Horizon program and PAAMs AAW system; and Spain, Germany and the Netherlands with a common APARS AAW system but different hulls (the USA and Canada dropped their requirements for new frigates).   In the mid-1990s this situation evolved again; the UK dropped out of the French / Italian  Horizon / Orizzonte program but continued in the PAAMs system; Spain dropped out the Netherlands / German APARS system in favor of a US-based Aegis system; and Norway elected to have a ship built along the lines of the Spanish destroyer but with a modified Aegis system.  The programs have now matured and ships are being built.  In fact, although these ships had originally been classified as “frigates” (and some continue to be designated as such), all of them meet the definition of “destroyer”.  A brief comparison chart is given below. 

	
	UK

Type 45
	France / Italy

Horizon/Orizzonte
	Spain

F100
	Norway

F310
	Netherlands

LCF
	Germany

Type 124

	In service / 

number ships
	2007 

6
	France:  2006 / 2

Italy: 2007 / 2
	2002

4
	2005

5
	2002

4
	2003

3

	Length (wl)
	141 m
	141 m
	133 m
	132 m
	144 m
	143 m

	Displacement
	7,350 t
	6,700 t
	5,850 t
	5,100 t
	6,050 t
	5,600 t

	Speed 

Engine 

KW 
	29 kts   

COGAG 42MW
	29 kts

CODOG 

50MW
	28 kts

CODOG 50MW
	27 kts

CODOG

28 MW
	28 kts

CODOG

49 MW
	29 kts

CODOG

38 MW

	Crew
	187
	190
	250
	120
	204
	255

	AAW
	PAAMS 

48 missiles
	PAAMS 

 48 missiles
	Aegis 

32 + 64 missiles
	Aegis

24 + 32 missiles 
	APAR

40 missiles
	APAR

32 missiles

	ASW
	MF sonar
	MF sonar
	MF sonar
	MF sonar
	MF sonar
	MF sonar

	Strike
	8 missiles

1x MC gun
	8 missiles

3x SC gun
	8 missiles

1x MC gun
	8 missiles

1 x SC gun
	8 missiles

1x MC gun
	8 missiles

1x SC gun

	Helicopters
	1 medium
	1 medium
	1 medium
	1 medium
	1 medium
	2 medium


UK Type 45

The Type 45 destroyer is intended to provide local-area AAW protection of the future aircraft carrier.  The prime contractor is BAE Systems.  Construction and assembly is shared with Vosper Thornycroft, which will build several sections including the bow and mast modules.   BAE will assemble the ship in its yards in Scotland.
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The ship is the largest (in terms of displacement) of all the European destroyers currently under construction.  It is designed around the PAAMS (Principal Anti-Air Missile System) ,  which is common to the French / Italian Horizon / Orizzonte program.  The PAAMS incorporates the SAMPSON multifunction active-array radar, which sits high on the main mast in the photo above.   The 48-cell SYLVER missile launcher can accommodate the ASTER 15 or ASTER 30 anitair missile, which have ranges of 30 to 100 km.  The SYLVER launcher can accommodate SM-2 but not Tomahawk.   It is fitted with a 114mm gun for shore bombardment, although this may be upgraded to a larger size.  There is considerable weight, space and system margin available for future growth. 

Among other “firsts” the Type 45 is the first warship to be built to commercial classification Rules under Lloyds Naval Ship Rules.  The ship is powered by two WR21 recuperated intercooled gas turbines, which are being jointly developed under a US / UK / FR program.   The gas turbines drive an integrated electric plant to provide power for both propulsion and ship’s service.  This system is currently being tested at the Electric Ship Technology Demonstrator, run by Alstom for the UK and French MoDs.    

 The first of class is named HMS Daring. 

France Horizon / Italy Orizzonte
This is the only joint destroyer program that will produce a common platform for the two nations.  The Horizon / Orizzonte is intended to provide local-area AAW protection of the aircraft carriers Charles de Gaulle (France) and Conti di Cavour (Italy, formerly Andrea Doria).   Each nation will build two ships, with the French ships under construction by the Direction des Constructions Navales (DCN) shipyard at Lorient and the Italian ships built by Fincantieri shipyard at Riva Trigoso about 50 km from Genoa.   
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Like the Type 45, the Horizon / Orizzonte destroyers are built around the PAAMS.  They are not fitted with a medium-caliber gun for shore bombardment, but rather with three 76mm cannons for close-in air and surface defense.   

The ships are fitted with two LM2500 GTs and two diesels. They do not have an integrated electric drive system.  There is considerable weight, space and system margin available for future growth. 

The first French ship is named Forbin, and the first Italian ship is named Andrea Doria.

Spain F100 / Norway F310

Both ships are built in the El Ferrol shipyard of Izar, the principal shipbuilding company in Spain that was formed by the merger of Bazan and Astilleros Españoles.  Interestingly, increased requirements in commercial vessels for low ambient noise, high speed and complex systems integration has meant that the principal flow of shipbuilding technology in the new company has been from the military to the commercial sector, and not vice-versa.  

The Aegis combat system of the F100  is based largely on that of the DDG 51, but with fewer missiles and illuminators.  The Aegis system for the F310 is a smaller version, based around the SPY 1F, which is a smaller system than the SPY 1D but with active arrays.  
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In many ways the F310 is a smaller version of the F100 – fewer missiles and smaller gun, less installed power, smaller crew.  While the F100 hull and systems are built to Spanish military standards (similar to former US Navy standards), the hull and systems of the F310 are built to commercial maritime practice.  Impressively, Izar has been able to handle both types of construction with no difficulties, building the two ship types side-by-side to the same high degree of finish.  According to Izar, the use of commercial practices meant that, tonne-for-tonne, the F310 was much less expensive to build and with little or no decrease in capability.  

The first Spanish destroyer is Álvaro de Bazán; the first Norwegian one is Fridtjof Nansen.  
Netherlands LCF / Germany Type F124
The Dutch and German navies adopted a common air-defense system on different hulls:

· multi-function radar APAR 

· 3-D long-range radar SMART-L 
· Mk 41 vertical launch system, compatible with SM2 and ESSM missiles 
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The Dutch air defense and command ships (De Zeven Provincien class) are built much larger than their predecessors, the M-class multipurpose destroyer, in order to save on life-cycle costs.   Here is the rationale: 



Rather than creating a low-volume hull by tailoring each space to the shape of the hull, the Schelde Shipbuilding Group successfully argued that by adopting a higher-volume hull:

· Less interference between platform systems (piping, ducting, cabling) simplifies the complete engineering process

· Facilitates subcontracting parts of the engineering work

· Less engineering manhours and more flexibility
In fact, the return figures indicated that engineering manhours decreased by over 50% compared with the MPF, and steelwork manhours decreased by 20%.   Although fuel costs go up, the overall life-cycle cost is decreased by around 1-2% due to lower initial costs and lower costs for mid-life refit and upgrade.

The German F124 Sachsen class is built by the German shipbuilding consortium ARGE F124, comprising the shipyards Blohm + Voss GmbH (as lead yard), Howaldtswerke-

Deutsche Werft (HDW)
 AG and Thyssen Nordseewerke GmbH.
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The F124 class extensively employs the Meko system of modularity, a system that has been in place for almost 20 years and provides considerable savings in initial engineering and construction costs as well as in through-life refit costs.  The ship is fitted with:

· 4 weapon modules
· 7 electronic modules
· 33 pallet modules
· 2 mast modules
· 12 ventilation modules
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