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1 Introduction
1.1 Background
1.1.1 This document will explain the process QinetiQ undertake to complete a general land based trial.
1.1.2 The weapon under test is already in-service and as such there will be no need to conduct a QFD, if the weapon were to be in the developmental stages of its life a QFD would therefore be required.
1.1.3 The risks involved in this trial will be inputted into the FMEA format, the FMEA will take into account both safety and project risks.
1.1.4 FMEA process involves; 

· Looking into potential failures and their effect.
· Evaluating the best way to prevent or reduce this failure happening.
· Write up the evaluation and distribute as appropriate.
1.1.5 The trial under discussion in this document looks into the effect of firing a Heavy Fragment Impact (HFI) against an in service MOD munition. 

1.2 Aims & Objectives
1.2.1 To assess the response of the Storm Shadow Follow Through Bomb (FTB), when subjected to a Heavy Fragment Impact (HFI) and record the findings.

1.2.2 This test will be conducted in accordance with (IAW) known MOD documentation for conducting these types of trials, a trial layout can be found in the relevant annex.
2 Contracted Deliverables
2.1 Primary deliverables
2.1.1 To provide a Trials area, trials personnel and equipment to achieve the safe controlled firing of a heavy fragment at a FTB thus providing data on the test.
2.2 Reports

2.2.1 The report shall contain the minimum following information

· Firing Diary.

· Warhead Details

· Gun and HFI details including mass and material of fragment, and impact velocity.

· Layout of firing arena. To include line of fire and point of aim, and point of impact

· The nature of any reaction.

· Plot of debris field – should the FTB detonate (limited to four hours survey)
· Pressure records

· High Speed Digital Video 
· Stills Photography.
· Met Data including wind speed and direction
3 Key Personnel & Responsibilities

3.1 Ground Control

3.1.1 The responsibilities of Ground Control are as follows;

3.1.2 Ensure time stamped CCTV is recording all hazardous activities. This will include Ground Control attempting to record all movements of the stores when on the Hard Target Area (HTA).

3.1.3 Ground Control will ensure that no intruders encroach on the Weapons Danger Area (WDA) during any firings. Should any persons encroach on the WDA a stop action will be called.
3.2 Trials Manager

3.2.1 The TM is responsible for the compilation and implementation of the mitigations of risks discussed in the FMEA and will have the responsibility of ensuring the following information is in place: 
· Management controls & top level site procedures
· Use of competent and experienced staff (including appropriate behaviours) 
· Adequate supervision
· Suitable written work instructions and assessments
· Control of Contractors & Permit to Work (PTW) controls
· Appropriate serviceable tools & work equipment (PUWER regulations),
· Work in accordance with any conditions specified on the Range or Explosives Licences or in explosive item-specific publications
· Adequate work facilities 
· Safe access & egress
· Auditing and monitoring
3.3 Trials Conducting Officer (TCO)
3.3.1 When delegated, the TCO is responsible for the supervision, safe preparation and conduct of all trials and firings carried out under his control. In the absence of the Trials Manager, the Trials Officer shall be the Person in Charge and all Range activity will be at his discretion.
3.3.2 His duties will include:
3.3.3 Ensure that all visitors and personnel understand the risks involved with the trial.
3.3.3.1 Ensure that the Trials Safety Video is operating and recording the firing arena during all hazardous operations.

3.3.3.2 Prior to commencement of any work, the TCO/TM shall provide a safety brief to all personnel on Range. This brief shall include, but not be limited to, a summary of the following information:

· Emergency procedures in the event of an accident.
· Prohibited items within the Trials Arena
· Who are First Aid/Ballistic Trauma trained personnel.

· Under cover rules

· Domestic arrangements on range. (toilets, eating, drinking and smoking) 
· Private vehicles

3.4 The Firing Officer

3.4.1 The FO will build the ammunition and select the appropriate propellant charge mass and then when instructed, load the weapon under the overall control of the TM or TCO and all relevant control procedures. 

3.4.2 When firing serials are due to commence the FO will provide a ‘ready to fire’ call on the radio to allow all involved persons to know he is about to fire.
4 Required Trial Equipment

4.1 Explosive Stores

	Item Description

	Storm Shadow Follow Through Bomb.

	32 mm diameter, chisel nosed cylindrical steel fragments 

	Acetal copolymer sabots 

	sabots 

	Demolitions Box 

	Propellant 

	Primers

	Gas Motors 


4.2 Non Explosive Items Required

	Item Description

	40mm smooth bore 10m long  High Velocity gun.



	Bofors 40/70 cartridge cases RLB design 

	Instrumentation

	Test Stand 

	40mm Bore Sight

	Target Yaw cards for test shots, and accuracy determination.  

	CCTV

	Wooden/Plastic Wedges and Wooden Support Blocks

	Tarpaulins

	Wood tunnels to allow free flight of the fragment after the sabot stripper, through the soil embankment. 

	Instrumented Firing unit (IFU) plus firing leads (up to 300m) 

	Mobile Ammunition Processing Container (MAPC) 


5 Trial Programme

5.1 Range(s) to be utilised
5.1.1 West Freugh Hard Target Area E
5.2 Location of staff whilst firing is undertaken.

5.2.1 The firing team will be located in a splinter proof shelter. The shelter will be additionally protected with a twin Pendine block wall and is positioned at 45° aspect to the store.
5.2.2 The remaining staff will be outside of the Danger Area during the firing.
6 Conduct of Trial/Activity

6.1 Introduction

6.1.1 The general layout of the trial will be as follows :-
6.1.2 The line of fire for the gun will be 143 deg. (T).
6.1.3 The distance from the muzzle of the weapon to the store will be between 6.0 and 10.0m and the muzzle to stripper plate distance will be 4.0m  

6.1.4 The anticipated firing schedule is as follows:-

6.1.5 Setting up and configuration of the trial site is likely to take between 2 or 3 days, but the priority will be to build the gun system as this becomes the reference for all the remaining positions. Once the muzzle position is known, the Phantom HSDV, blast pressure gauges, stripper plate and conventional videos positions can be identified. 

6.1.6 After the gun system is built, the remaining points for the HSDV’s, blast gauges, stripper plate and conventional videos can be surveyed and their positions marked. This would be followed by construction of the Pendine block protection and alignment of the stripper plate and build of the sand embankment complete with wooden tunnel.

6.2 Pre-firing/Activity Checks

6.2.1 The following procedure covers the testing and accuracy checks for the 40mm high velocity gun. 

6.2.2 The WDA for the High Velocity Gun, reproduced at Appendix C will be enforced for this activity.
6.2.3 The TO will ensure, via Ground Control, that the time stamped CCTV is recording all hazardous activities.
6.2.4 All instrumentation will be checked to ensure correct working.

6.2.5 The Range will then be blocked and made ‘active’ in order to carry out accuracy checks on the weapon. All weapon check firings will be carried out under precautions.

6.2.6 When weapon preparations are complete, the Storm Shadow FTB will be transported from the main magazine, to the hard target site and secured in position on the test stand. 

6.3 Firing Routine

6.3.1 The general firing procedure for the HFI attack on the FTB will be as follows:

6.3.2 All staff not engaged in the firing will be removed from the danger area.
6.3.3 The Storm shadow FTB will be aligned and positioned to the aiming point (using a collimated bore sight) and this will be confirmed by the FO, who will keep the safety (firing) key.
6.3.4 The TM will then confirm that all personnel are under cover, and request permission for final preparation from Ground Control

6.3.5 When permission is received the TM will instruct the FO to load the round into the gun. Ground Control will co-ordinate the road closure teams prior to granting the TM permission.

6.3.6 The TM will then confirm that Instrumentation Staff are ready.

6.3.7 When confirmation is received that all is correct and that the Instrumentation are ready, the TO will proceed to hand over the firing key to the FO.

6.3.8 After the confirmation has been received the firings will then be carried out.

6.3.9 After firings the TM will call over the radio that all personnel and visitors are clear to break cover.
6.4 Road Closure
6.4.1 Due to the size of the WDA the B7084 road will have to be closed for the firing to protect any person that may be transiting using this road.
6.5 40mm Gun Misfire
6.5.1 Should a misfire occur on the gun, the following action will be taken:-

6.5.2 A waiting period of ten minutes will be observed. 
6.5.3 Ensure all staff remain under cover.

6.5.4 The TL/FO will go forward, and keeping the firing key in his possession, will unload the gun. When the gun has been declared safe the TM will request the qualified staff to examine the weapon.

6.5.5 If the staff can solve any mechanical or electrical problem without firing any ammunition; they may do so under the control of the TM whilst all other staff remain under cover.

6.5.6 If the fault cannot be cleared, or checked unless the weapon is test fired,  the TM will first remove the payload from its stand and return it to the main magazine before proceeding, with the firing checks

6.6 Disposal Instructions
6.6.1 After the trial should any residual scrap be left over from the firings this will be certified free from explosives (CFFE) and then disposed of through the approved methods, which in this case is by the on site skip. 

7 Safety

7.1 General

7.1.1 The TM is to provide a trial specific safety brief. This brief will be given to all staff that will be involved in the trial. This brief will include the following;
· Emergency Procedure in the event of an accident
· Explosive Hazard Classification 
· Details of First Aiders/Ballistic Trauma trained personnel

· Domestic arrangements on Range.
· Explanation of the WDA
7.2 Danger Areas

7.2.1 The Weapon Danger Area for the 40mm High Velocity Gun is detailed in Appendix C.
7.2.2 For the firing of the HFI the above danger area will be subsumed by the WDA for the Follow Through Bomb; the radial danger area for this trial will be calculated using the OB approved equation for "Unprotected Persons". 

For the largest charge:-


Distance (m) = 634W1/6


Calculated from the following maximums for this trial:-


NEQ




=    70 kg

A (TNT equivalent)

=    1.4

M (Store weight empty)
=    156 Kg

W ((NEQ x A ) + M)

=    254

Radial Danger Area       
=    1595 m

7.2.3 A map of the danger area trace is reproduced at Appendix B.

7.2.4 Due to the area that fragments from the explosion may be thrown a Notice To Airmen (NOTAM) will be in place for the firings, the specifics of this NOTAM are; D403 sfc – 10’000ft.

7.3 Noise 
7.3.1 With this being an explosion there will be large levels of noise associated with this activity as such to meet our legal requirements noise forecasts must be provided by the MET Office to allow us to predict the potential noise experienced by the public. 

7.3.2 Noise forecasts will be provided for the firing day. Ground Control and TSM will make a decision on the days firing based on the acoustic forecast provided.

8 Resource Requirements

8.1 Personnel
	Staff
	Number Required
	Comments

	Trials Conducting Officer
	1
	To be dem’s qualified

	Ground Controller
	1
	

	Trials Manager
	1
	

	Firing Officer
	1
	

	Trial Safety Manager
	1
	

	Instrumentation
	2
	High Speed Digital video, Genesis, and blast pressures.

	Magazines
	1
	TL/FO to make up the ammunition.

	Gun Fitter
	1
	TL /FO will do this also(FHD)

	Range staff
	7
	Signalling, Plant operator, Range construction,

Guard Post, sound monitoring 


8.2 Transport (Plant & Machinery)

8.2.1 Tractor/Trailer for moving shelters, equipment and Pendine blocks.
8.2.2 Lorry and Telehandler will assist in the movement of the stores.
9 Fire Cover & Medical Requirements

9.1 Fire Support Team Provision
9.1.1 As the firing will be conducted on a concrete pad, the probability of a fire on range has been categorised as low. 

9.2 Medical

9.2.1 The likelihood of an accident resulting in injury on range is low but not impossible. At least one member of the Trials Team is to be a Ballistic Trauma trained First Aider. Other Ballistic Trauma trained personnel are available on site should they be needed in the event of an emergency. 

9.2.2 The Trial Safety Brief shall identify the First Aid and Ballistic Trauma trained personnel. A Ballistic Trauma first aid kit is to be available on Range during all activities. 
Appendices

A Weapon Danger Area (WDA)
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B Danger Area Trace 40mm Gun Tests
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C Proposed Trial Layout
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