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Storm Shadow Weapon System

Fully autonomous, long range, sub-sonic 
cruise missile,

� Based on the APACHE airframe

Conceived, approved & purchased as a 
weapon for High Intensity Conflict

� All-up round, in container (AURC)

� Designed for minimum maintenance,        
25 year life

Outline performance
� Range - 250Km+
� Unparalleled Accuracy
� Defeat of a range of targets

� BROACH Lethal Package (LP)

UK integration onto Tornado & Typhoon

Also purchased by Italian Air Force
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Design Requirement

� Conventionally Armed Stand Off Missile (CASOM)
� All weather, day and night capability, at Long range
� Precision attack of high value static & stationary targets
� Requirements - Performance was primary, IM was secondary 

C³I facilities Airfields ASM/ammo storage

Buried bunkersShips/submarines
in port

Major bridges
?
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IM Requirement

� Storm Shadow original UK IM requirements (iaw OB Proc 42657):

� (IM compliance to be expressed at All Up Round level) 

• Pre-Contract - Fragment Attack not then a UK requirement, nor Shaped Charge 
or Spall considered ‘core’ IM.

• At Contract - initial THA identified that Fragment and Spall attacks not 
considered credible threats (Shaped Charge thought highly unlikely)

<=Type IIISympathetic Reaction (SR)

Type VBullet Impact (BI)

Type VSlow Heating (SH)

Type VFast Heating (FH)

Required ReactionThreat
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Trials Outline

Contracted trials plan of safety aspects, including IM.

� Aimed to follow normal UK practice: 

� Sub-System Development 

� Sub-System/Component Qualification 

� Missile Type Qualification

� Significant quantity of assets allocated in overall safety test plans

� Included numbers of Lethal Packages & All-Up-Rounds for demonstration of the 
main IM requirements:

� BI, FH, SH, SR 
� SCJ
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What were the challenges?

� Very Large weapon  (5.1m, 1300kg) :

� LP is like providing IM in a large bomb.

� A large effect produced if any reaction does happen in testing.

� Size adds to difficulty in running AUR testing campaign.

� Performance v’s Safety issues needed to be addressed :
� Performance needed to be guaranteed – use of large HE charges.

� Hard penetrator - needs casing structural integrity.

� Contract (1997) at less-explicit stage of UK IM Policy:
� Before STANAG 4439 & AOP-39 adoption.

� Pre-IMAP - so not much formal technical advice.

� Missile based on a reasonably mature system: 
� Although BROACH system needed development

� Situation of fixed-price contract route:
� Constrained to pre-defined/agreed Trials Plan.

� Needed to incorporate design in full scale, affordable manufacture.
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Challenges Met

Challenging to maintain Effectiveness & IM performances!

� Delivering an IM compliant solution in a complex and large weapon 
system was a major effort by all concerned 

� Needed co-operation by Main and Sub Contractors (MBDA, BAES 
as well as support agencies (e.g. QinetiQ)

� Few such systems with PBX had passed into UK Service
� Found we had to fill in gaps on data on responses

� Modelling needed to catch up with the system features

� Mitigation features needed iterations

� Needed to minimise impact on other system characteristics
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IM Results Summary

� Storm Shadow assessed as IM compliant, in accordance 
with STANAG 4439 by IMAP – 11th July 2003 

� First fully compliant munition in UK service

No propagationIVIVSympathetic Reaction 

Type V Burning (A)--Fragment Impact

Type V BurningVIVBullet Impact

Type V BurningVVSlow Heating

Type V BurningIVVFast Heating

AURFTBPCStimulus
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Maintaining Performance

� IM solution DID NOT reduce operational effectiveness
� Storm Shadow successfully used in Op Telic
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Benefits

� Safety

� Improved Safety for the User

� IM Results have helped argue out the risk of detonation 

for a range of accidental situations

� Trials

� Sub-system and development trials helped reduce the full 

scale testing requirements  

� Savings achieved of approx £2M in test assets alone.
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Benefits

� Production & Storage 

� Reduction in HCC from 1.1J to 1.2J 

� (1.2.3J For MOD Storage) – 1st UK weapon

� A lower effective NEQ can be used for Storage and 

Processing - significantly aided flow-through at Depots

� Increased benefits for in-theatre storage, incl. reductions in 

inter-aircraft spacing

� Transportation easier throughout life cycle

� Allows interoperability with our allies
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Key Learning Points

� IM needs to be incorporated within the design from the outset

� Early communication with experts on design stages is critical

� Sub-scale, Sub-system and incremental Development testing can 

significantly reduce programme risks and costs

� Whole hearted support to an open relationship by Customer and 

Industry (all levels) is required, whatever the procurement route.



DPADPA

Crown Copyright 2006

CONCLUSION

� Even with a large complex system it was possible to achieve IM 

Compliance without compromising Performance

� Benefits of an IM capability are already being accumulated

� Design iterations are likely to be required – plan them in!

� Cooperation is the keynote approach

� Our BAES colleagues will now explain how it was done


