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SERIOUS INCIDENT — SI/07/0232/SEFIT(A) 

GUN 105MM FIELD, L118 TOWED. 

VRN: 

CATASTROPHIC EXPLOSION OF AIR RESERVOIR 

References: 

A. Telcon RA (2IC 4 Regt RA) , (SEFIT (A)) on 02 Nov 07. 
B. SEF Signal HRH 021823Z NOV 07. 
C. Joint Service Publication 336/886, Vol 12, Part 2, Pam 2, Section 1. 
D. AESP 1015-K-100-201, Gun 105mm Field, L118 Towed, Technical Description. 
E. Statement/Schedule of events 
F. CS40, 4 Re t RA FOB - Radio 02 Nov 07. 
G. Telcon , SEFIT(A). SEFIT(UK) on 06 Nov 07. 

Ow' 

Figure 1 - Gun 105mm Field L118 Towed VRN: 

INTRODUCTION 

1. In response to Reference A (subsequently endorsed by Reference B) and in accordance with 
Reference C, from the Serious Equipment Failure Investigation Team 
(Afghanistan) (SEFIT(A)) deployed to an unspecified Forward Operating Base (FOB), Op 
HERRICK. The purpose of the deployment was to carry out an engineering investigation on the 
subject equipment (Figure 1). He was accompanied by , Artificer 
Weapons (Art Wpns), 1 Battalion REME Group and Ammunition 
Technician, HQ NSC (A). Unit representatives, and 

(Art Wpns), were present during the investigation. 

2. Some details of this investigation have been omitted for operational reasons. Any further 
information may be obtained through NSC(A) HQ. 

DATA 

3. Holding Unit: 4 Regt RA 
Eqpt Type: Gun 105mm Field L118 Towed 
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Asset Code: 
VRN: 
Mileage/Usage: 

Date/Type of Last Examination: 
Date/Type of Last Inspection: 
Date of Incident: 
Date of Investigation: 
Date IPT Informed: 

BACKGROUND 

JW 41520001 

Barrel - 212 EFC 
Components — 380.50 EFC 
26 Sep 07 — Examination of Ordnance 
29 Sep 07 - MEI 
02 Nov 07 
03 Nov 07 
05 Nov 07 — 

4. The following has been extracted from personal and documented accounts of the incident: 
At approximately 1640hrs (local time) a fire mission was received by , 4 Regt RA 
whilst deployed at the FOB. On the command "Fire", a loud explosion was heard on the gun line 
and Gun was engulfed in a plume of flames, smoke and dust. The overhead camouflage 
nets were ablaze and personnel were quick to extinguish the flames that were falling onto live 
ammunition charges. Three personnel had suffered injuries and other troops extracted them and 
administered first aid. After the flames were doused, the injured personnel were evacuated and 
the incident reported. SEFIT(A) was informed verbally in Reference A at 1735 hours. 

5. 4 Regt RA CP were informed by the FOB Gun Fitter that it was suspected oxygen had been 
used to pressurise the recuperator and reservoir system. 

TECHNICAL DATA 

6. A full technical description of the subject equipment can be found at Reference D. A brief 
description of the equipment and relevant systems is as follows: 

a. General. The equipment is a towed light-weight field gun designed for field and anti-
tank roles. The ordnance is a basic monobloc construction employing an electric firing 
system and double baffled muzzle brake. The breech mechanism is a vertical sliding block 
type with the operating mechanism on the top surface of the breech ring. 

b. Recoil system. The recoil system comprises a recuperator mounted on top of the 
ordnance and a hydraulic buffer beneath. The recuperator is of the hydro-pneumatic 
telescopic type with a front mounted reservoir to provide the extra volume required for 
operation of the recoil system. The reservoir is charged with compressed air to an initial 
pressure of 7501bf/in2. At the end of recoil the pressure in the recuperator reaches up to a 
maximum of 12801bf/in2, dependent on length of recoil and type of charge. 

c. The recoil system absorbs most of the recoil energy then returns the gun to the fully 
run-out position and retains it there during periods of rest. The system is designed to vary 
the length of recoil dependent upon the gun elevation. The recoil varies from a minimum 9" 
to a maximum 46" in length. Metal to metal recoil length is 47". This length is measured by 
the recoil indicator; a sliding assembly on a scale driven by the recoiling mass. 
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INITIAL INVESTIGATION 

7. On arrival at the scene the Investigating Officer established that the subject equipment had 
been quarantined awaiting SEFIT investi ation. The cartridge case was still in the breech so the 
system was made safe by and M.11 The barrel was examined and was 
found to be free from explosives. Examination of the equipment was conducted. 
(Ammo Tech) inspected the spent round and declared the ammunition satisfactory. A detailed 
description of the damage follows. 

8. General. There was significant cosmetic fire and smoke damage on most components 
(Figure 2) which were also subject to melted camouflage net droplets. The trailer assembly 
escaped any significant visible damagd. 

Figure 2 — Fire and smoke damage 

9. Recuperator reservoir. The recuperator reservoir (Figures 3 — 6a) had suffered 
catastrophic damage. The forward end of the spigot had fractured and been forcefully ejected from 
the reservoir and was not recovered. Both left and right end screwed plugs were punctured on the 
end faces (Figs 5 and 5a) and in the areas of the screw threads and sealing washers (Figs 6 and 
6a). 

Recuperator 
reservoir 

Figure 3 — Recuperator reservoir front view 
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Figure 4 - Recuperator reservoir rear view 

Figures 5 / 5a - Recuperator reservoir left and right end screwed plugs 

Figures 6 / 6a - Recuperator reservoir left and right sealing washer areas 
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10. Recuperator. The recuperator piston rod (Figure 7) had been subjected to considerable 
forward force fracturing the spigot, compressing/disfiguring the brass jacking nut, and damaging 
the rear face of the reservoir (Figure 4). The piston rod anti-rotation washer was not recovered. 
There was impact damage at the rear of the recuperator where it had struck the breech ring 
assembly (Figure 8). 

Area of spigot fracture Piston rod 

Figure 7 - Recuperator, reservoir end 

Breech ring 

Jacking nut 

Figure 7a - Serviceable comparison 

Recuperator end cap 

Figure 8 - Recuperator, breech ring end, side and top view 
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11. Cut-off gear assembly. There was fire damage to the clamping rod, end cap and clamping 
screw (front rod). There was minor cosmetic damage to the bevel gearshaft lever, scale rod and 
fork ends (Figure 9). There was no significant visible damage to the rear connecting rod assembly. 

Figure 9 — Cut-off gear front rod assembly 

FURTHER INVESTIGATION 

12. There are no other reported instances of this failure on this equipment type. 

13. According to References E and F, the equipment had recently had a new recuperator and 
reservoir fitted on 30 Oct 07. This was pressurised between 1820hrs and 2011hrs. A fire mission 
of 4 rounds was fired successfully at 1215hrs, 31 Oct 07. The recuperator lost some further 
pressure and was re-pressurised to 8001bf/in2 on 01 Nov 07. The serious incident was reported at 
1640hrs, 02 Nov 07. It was then reported at 1947hrs detailed in Reference F, that compressed 
oxygen had possibly been introduced into the recuperator system when replaced. Safety Check 
Fire was imposed and the oxygen presence was confirmed. 

14. Both oxygen and compressed air bottles (Figure 10) within the FOB were similar in size, 
colour and fittings (both accommodated the same pressure regulator). There was also excessive 
dust in the area. They were stored in the same location when not in use. 

Figure 10 — Compressed air and oxygen bottles at location 
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15. As a result of Reference G, consultation between SEFIT(UK) and 
Material Integrity Group identified that the mixture of oxygen, XG279 grease, 0M13 oil and a high 
pressure up to 12801bf/in2 within the recuperator could provide the correct environment for 
combustion/dieselisation upon recoil. 

16. There is no reference to the dangers involved with incorrect filling of the recuperator and 
reservoir in the AESP 1015-K-100. 

17. On inspection of the two types of bottle on site it is understandable how easy it would be to 
mistake them, particularly if it was assumed that all bottles were compressed air and considering 
the conditions at the time of use. 

CONCLUSIONS 

18. A series of factors and events culminated in the failure of the recuperator and reservoir 
system on Mil 

a. The similarity in the two types of gas bottle present; compressed air and oxygen. 
These should have ideally been easily discernible. 

b. The provision of oxygen from Bulk Fuel Issues (BFI) and the subsequent onward 
distribution to the FOB. There were a number of opportunities to confirm/identify the gasses 
involved: 

(1) On issue from BFI to 4 Regt RA. 

(2) On receipt and onward distribution from 4 Regt RA to FOBs. 

(3) On receipt at FOB and subsequent issue to Gun Ftr. 

c. The lack of segregation of two gasses at the FOB (in this instance, there was no 
awareness of oxygen being present). 

d. The initial pressurising of the recuperator taking place under darkness whilst light 
discipline was in place. 

19. It is concluded that the catastrophic failure of the recuperator and reservoir system was due 
to the introduction of oxygen into the system thus providing the correct environment for combustion 
to take place. 

RECOMMENDATIONS 

20. The engineering authority for the L118 Light Gun lies with Artillery Systems Integrated 
Project Team (Arty Sys IPT). The conclusions and recommendations made by the Investigating 
Officer are fully endorsed by the Engineering Officer. 

21. It is recommended that Arty Sys IPT: 

a. Issue an immediate priority signal to remind all users of the dangers of incorrect filling 
of high pressure systems. 

b. Produce an amendment to the AESP warnings and cautions to include the dangers of 
incorrect filling of high pressure systems. 

c. Record this incident with a view to monitoring future trends. 
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d. Complete the attached report response form and return it to SEFIT(UK) technical 
officer within 30 days. 

22. It is recommended that HQ DEME(A) H & S adviser: 

a. Advertises the dangers of incorrect filling of high pressure systems. 

b. Complete the attached report response form and return it to SEFIT(UK) technical 
officer within 30 days. 

23. It is recommended that DE&S LSSO: 

a. Advertise the dangers of incorrect filling of high pressure systems. 

b. Complete the attached report response form and return it to SEFIT(UK) technical 
officer within 30 days. 

24. It is recommended that HQ NSC(A) S03 Fuels (in conjunction with BFI): 

a. Review its procedures in the identification, marking and confirmation with recipient of 
all gas cylinders prior to issue. 

b. Complete the attached report response form and return it to SEFIT(UK) technical 
officer within 30 days. 

25. It is recommended that 4 Regt RA: 

a. Review its processes regarding both the identification of all gas cylinders and 
confirmation of type and use with any recipient prior to issue. 

b. Repair the subject equipment and return it to service. 

c. Continue to report serious equipment failures in accordance with Reference B. 

d. Complete the attached report response form and return it to SEFIT(UK) technical 
officer within 30 days. 
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