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[bookmark: _Toc482207432]Abstract
The purpose of this report is to detail the processes, and show examples, of the design and development of a typical QinetiQ Customer Trial. The trial is a static munition trial (called for purposes of this report Project A).
The Customer has a requirement to carry out a series of tests for a trial which will provide data to enable the lethality of two munition variants to be assessed and compared.
The aim of the trial is to conduct static firing of two variants of a rifle munition (six shots of each). Strawboard fragment collection and velocity-foil data will be collected for each shot.
A Quality Function Deployment (QFD) has been undertaken to ascertain whether there is any value in the trial for QinetiQ.
A Failure Modes and Effects Analysis (FMEA) has been undertaken to mitigate the risks in the conduct of the trial for QinetiQ.
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1. [bookmark: _Toc482207433]Introduction
[bookmark: _Toc472667804][bookmark: _Toc482207434]Background
The purpose of this report is to detail the processes, and show examples, of the design and development of a typical QinetiQ Customer Trial. The trial is a static munition trial (called for purposes of this report Project A). [1]
Evaluation has been undertaken to identify whether the trial is feasible, justifiable, and gives value for money to the customer.
There is a requirement to pull together a number of different departments, covering Mechanical Engineering, Instrumentation, Imaging Services, Range Gang, Survey Team, Meteorology, Data Analysts, and Report Writers.
[bookmark: _Toc482207435]Customer Requirements
The Customer has a requirement to carry out a series of tests for a trial which will provide data to enable the lethality of two munition variants to be assessed and compared. The test schedule is outlined in chapter 3.
These data capture arena trials will be conducted at MoD Pendine, managed under the LTPA contract by QinetiQ.
[bookmark: _Toc472667805][bookmark: _Toc482207436]Aims & Objectives
The aim of the trial is to conduct static firing of two variants of a rifle munition (six shots of each). Strawboard fragment collection and velocity-foil data will be collected for each shot. For each variant, three shots will be undertaken at an elevation 1.524m above ground and three shots will be undertaken at ground-level. The radius of the strawboard arena for all shots will be 2.41 metres.




2. [bookmark: _Toc482207437]Discussion
[bookmark: _Toc482207438]Initial Considerations
In order to be able to undertake a trial of this nature, there needs to be consideration given to whether it is ‘worth’ doing. To this end a Quality Function Deployment (QFD) is undertaken to ascertain whether there is any value in the trial for QinetiQ, and to provide the customer with a significant increase in value over our competitors.
[bookmark: _Toc482207439]QFD
QFD, according to the University of Warwick Manufacturing Group [2], is a system for designing a product or service based on customer demands that involves all members of the customer or supplier organisation. QFD means the responsibilities for producing a quality item must be assigned to all parts of a corporation. It is sometimes referred to as the most advanced form of Total Quality Control. The system can be understood by defining each of the terms in QFD such:
· Quality - Meeting Customer Requirements
· Function - What Must Be Done - Focusing the attention
· Deployment - Who Will Do It, and when
A QFD plot for this project is detailed at Appendix A. Customer requirements are taken from a Trials Request Document, (not attached due to classification), and incorporated into the QFD Matrix.
Completion of the QFD shows that there are no major issues to resolve, and that a significant amount of the deployed equipment is interlinked.
The most important aspect of the trial is to capture the time zero (T0), the trigger time from which all the instrumentation is clocked. The Reynolds Firing System generates this pulse, which is used by the Genesis, VAS and HSDV cameras to capture data. The CCTV, survey equipment and Stills camera do not require this signal. The HSDV also has a second trigger if required so is only scored moderately, whereas the Genesis is solely reliant on the pulse. 
The fragment velocities are captured on the VAS, and the pressures observed on the blast gauges are recorded on the Genesis. These are scored strongly, as this is some of the main data required by the customer.
Strawboard Pack analysis is carried out away from the range, so accurate measurement of the position of the packs is crucial in providing accurate fragment dispersal patterns, which is also required.
The correlations between the equipment have no negative relationships. This is because any equipment which would potentially adversely affect the performance of another bit of equipment would be removed or replaced as required.
[bookmark: _Toc482207440]Trial Design
On completion of the QFD, provided all is satisfactory, and the customer signs up then the trial can be designed, and a Trials Manager is appointed, and the following teams tasked:
[bookmark: _Toc472667821][bookmark: _Toc480550716][bookmark: _Toc482207441]Electronic Instrumentation
Data Zero Time will be provided using a break-wire on the test store, connected to the Velocity Analysis System (VAS).  At detonation, the time of the break-wire failing will be recorded, giving an IRIG time of detonation.
Velocity Analysis System (VAS):  120 (ground burst) or 108 (Air burst) velocity foils will be required per shot.  Foils are to be 205 x 187mm in size and grouped into either 2 x 3 or 3 x 3 configurations.  The layout for the foils is shown at Appendix B.  For Air-burst Trials, the centre of the array (i.e. row 2 of 3) will be directly in line with the store – centre-point of array to be 1.524m above ground level
Strawboard Packs:  Packs of 20 off 30”x40” (1016 x 762mm) strawboard will be utilised for Fragmentation capture.  Layout of the strawboard packs is illustrated in Appendix C.  For Air-burst a single row of packs at 1m height is required.  For Ground-bursts, two rows with the lower starting at ground level, and the second directly above will be required. 
Genesis:  For the Air-burst trials, Blast Gauges will be set up at 1.524m above ground level.  Qty 8 Gauges per array are required, and will be laid out in accordance with the diagrams in Appendix B and Table 1 below.  Gauges will be spaced and arranged as follows: 

	Gauge number
	Radial Range from store (m)

	1
	0.64

	2
	0.97

	3
	1.36

	4
	2.39

	5
	3.07

	6
	3.87

	7
	4.84

	8
	6.0


Table 1 – Blast gauge range from centre of store.

Two arrays will be laid out, at approximately 90 degrees to each other as shown in Appendix C.  Protection poles are to be deployed to protect the first gauges in each array from debris impact.
No Blast Gauges are required for the Ground-burst arenas.
[bookmark: _Toc472667823][bookmark: _Toc480550717][bookmark: _Toc482207442]Optical Instrumentation
High Speed Digital Video: A single Phantom Camera will be deployed on the trial to record the detonation and impact of debris with the Strawboard packs.  Triggering for the camera will come from the Reynolds Firing System. Position of the camera is expected to be in the “V” of the blast gauges for the Air burst events, and a similar position for Ground burst. Ultimate positioning is to be agreed between the photographer and Customer, but recorded for detail in the Trials Report.
CCTV cameras will be deployed for safety monitoring of the site.
A Trials’ Photographer is required to capture imagery of the trial setup and post-detonation photographs of the arena.  All imagery must be cleared using standard Range procedures before being issued to Customer or included in the Trials Report.
Cine files recorded using the Phantom Cameras are to be converted to AVI before distribution to the Customer.
[bookmark: _Toc472667825][bookmark: _Toc480550718][bookmark: _Toc482207443]Survey Data
The position of the bottom-left corner of each fragmentation pack with respect to the store position is required. Theodolite survey has been specified by the Customer.  The position of the centre of each velocity foil is also required.
All survey data is to be delivered to the Report Writing Cell post-trial.
[bookmark: _Toc482207444]Data Analysis
The data format for Strawboard Analysis will be provided to the Data Extraction team as a template Excel file.  Imagery of the first card in each pack is required, unless total penetration of the pack occurs, when an image of the rear card will also be required.  All images are to be labelled with the pack number and firing number. Strawboard Packs will require CFFE documentation before being transported to Aberporth for Analysis.
[bookmark: _Toc482207445]Mechanical Engineering and Design
In order to carry out the trial as required, a significant engineering design needs to be undertaken. Pack, munition, and blast gauge stands, need to be designed. The arena layout needs to be finalised and signed off. The finalised trials arenas are detailed in Appendix C. 
[bookmark: _Toc482207446]FMEA
In order to carry out the trial with optimum efficiency, a full FMEA has been applied to all the tasks to mitigate against risk and potential data loss. The FMEA table is detailed at Appendix B.
FMEA is a qualitative and systematic tool, usually created within a spreadsheet, to help practitioners anticipate what might go wrong with a product or process. In addition to identifying how a product or process might fail and the effects of that failure, FMEA also helps find the possible causes of failures and the likelihood of failures being detected before occurrence. [3]
Used across many industries, FMEA is one of the best ways of analyzing potential problems early in the trials cycle, making it easier for quick action to mitigate failure. The ability to anticipate issues early allows practitioners to design out failures and design in reliable, safe and customer-pleasing features. [3]
A personnel risk assessment has been carried out and is detailed at Appendix D.
The risks have been reduced by:
The utilisation of UPS’s on all equipment, so that in the case of a power failure, data will still be collected and the volatile memory of the various equipment (especially cameras) won’t be lost. This is reflected in the large RPN before the mitigation is put into place.
All the equipment is triggered by the firing pulse. The loss of this signal will result in a wasted shot (if the detonator fires), and as such there is a reasonable risk reduction to be achieved on all equipments. Cameras and Genesis have a number of trigger functions, and therefore will still capture data, unlike the VAS which has no trigger input, and only counts short circuits on the foils.
There is a significant risk of damage to cables and connectors, especially as there are a number of firings being undertaken. The VAS uses sacrificial twisted pair wire from the breakout box to the target foils. The signal cables for the blast gauges, foils and cameras, are protected by RHA channel and sandbags. The severity is quite high if a significant number of gauges are lost, but reduced when considered as a whole of 12, especially with the layout of two lines of gauges, with a level of backup between both branches.
Blast gauges are by their very nature exposed to the blast and possible fragment damage. An RHA pole is placed approximately 15 diameters before the line of gauges. This deflects the fragments, but allows the reforming of the pressure wave for measurement. This action results in the reduction of the overall score.
Amplifier drift is a problem that is overcome during the firing. The amplifiers are controlled by the data capture laptop. Post processing can be undertaken if required to filter the results so there is no real risk reduction to be achieved.
The foils are fixed to the front of the target using double sided tape. Rain or moisture is an issue, and can be improved with the wrapping of the fragment packs in plastic, or placing the foils in plastic bags to prevent water ingress.
From a safety aspect the failure of the CCTV would end the trial. when under cover and ready to fire the CCTV system is used to ensure no encroachment of people or wildlife has occurred.
The number of mitigation actions undertaken makes the trial more likely to be carried out. There are large gains to be made in some areas, whereas others are not significant.
Protection of the expensive equipment, and the reliable capture of data is paramount.



[bookmark: _Toc482207447]3	Trial Conduct 
[bookmark: _Toc472667833][bookmark: _Toc482207448]Outline firing plan
Before data is gathered for either airburst or ground-burst shots, the initiation of each type of modified munition will be tested using both RP-80 and RP-87 high-voltage detonators; a maximum of four shots (two per munition variant). These detonator coupling tests should allow the most effective type of detonator to be selected for subsequent use throughout the trial.
Firing Schedule / order will be agreed between QinetiQ and The Customer.
Summary of Tests:-
· Munition Type A – Airburst - 0° Elevation – Total Firings = 3
· Munition Type B – Airburst - 0° Elevation – Total Firings = 3
· Munition Type A – Ground Burst - 10° Elevation – Total Firings = 1
· Munition Type A – Ground Burst - 30° Elevation – Total Firings = 1
· Munition Type A – Ground Burst - 50° Elevation – Total Firings = 1
· Munition Type B – Ground Burst - 10° Elevation – Total Firings = 1
· Munition Type B – Ground Burst - 30° Elevation – Total Firings = 1
· Munition Type B – Ground Burst - 50° Elevation – Total Firings = 1
Radius for all Arenas will be 2.41 Metres.
The physical arena(s) required for this trial must satisfy the following requirements:
The ground must be level and:
· May be of solid construction (concrete) for airburst tests.
· Must be soft in composition (sand) for ground-burst tests.
The arena, when of sand, must withstand the mass of strawboard packs and their stands, such that these may remain positioned accurately and firmly for ground-burst tests.
The arena must be of suitable size to accommodate the B12 gauge arrays (instrumented radius of at least six metres).
A sloping sand ricochet trap is to be constructed around the base of the munition cradle to subtend the arc defined by strawboards, extending to half the radius of the arena.
The Customer will supply all munitions (less detonators) suitably modified for static firing. 


[bookmark: _Toc482207449]4	List of Abbreviations
APB – Ammunition Preparation Building
CCTV – Closed Circuit TV
CFFE – Certified Free From Explosives
ELO – East Lookout
FMEA – Failure Modes and Effects Analysis
IRIG – Inter Ranges Instrumentation Group
HSDV – High Speed Digital Video
QFD – Quality Function Deployment
QQ - QinetiQ
t0 – T zero time
TM – Trials Manager
TO – Trials Officer
UPS – Uninteruptable Power Supply
VAS – Velocity Analysis System
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Trial arena configuration for airburst tests:
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Figure 1 - Airburst arena three-quarter view front
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Figure 2 - Airburst arena plan view, indicating positions and spacing of blast gauges
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Figure 3 - Airburst arena main elevation showing significant height data for positioning of equipment
Trial arena configuration for ground-burst tests:
[image: ]
Figure 4 - Ground-burst arena three-quarter view front
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Figure 5 - Ground-burst arena three-quarter view rear
[image: ]
Figure 6 - Ground-burst arena plan view
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Figure 7 - Ground-burst arena main elevation
Velocity foil array details:
[image: ]
Figure 8 - Calculated dimensions for spacing 3x3 array on one strawboard pack
[image: ]
Figure 9 - Calculated dimensions for spacing 3x2 array intersecting two strawboard packs
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o) Hazards Wno might be harmed and

Specify existing control measures and where
relevant, any additional control measures required
for the works to proceed:

Likelihood
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Workingfrom Mobile Elevated

Piatiorms

Falls from heightmay resultin
fatalities and major injuries

and haveattended an operators course.

Personnel areto operatewithin the confines of the.
ety rails and within its safe working load (SWL)

A full body Safety haness o BS EN 361 standard and
2 work restraintanyard to EN 354 to be used at all
times to preventa fall.

| The MWEP should only be used n suitable conditions
55 per manufacturer insiructions (ground conditors,
wing levels and gragients).

Before using hired mobile equipment, operators are
instructed i ts use by a competent person from the.
hire company and they must confirm the equipment’s irf
5 suitable condition.

All equipment used will be in date for st and
inspection

The man basket should notbe allowed to comeinto
 contactwith any fixed structure.

4l tools required for the task are to be secured within
e man basket

Hard Hats will be worn (with chin straps).

ineti Risk Assessment 281042014
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“Sam Wacro Sieve Wals, Bian Culen, Weirion Scourteld, Nigel James and Alex Gomey
o) Hazards Who might be harmed and | 5 S ——— T
how H § | reevant any accitonsl contol messures required 3
H for the works to proceed:
3 g g
1 Q@ saff usingplatform. o | Individualswho usethe MEWP's must be competent | 1 | € | L
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“Sam Wacro Sieve Wals, Bian Culen, Weirion Scourteld, Nigel James and Alex Gomey

ol ) Who might be harmed and | 5 E s e e | 4 T
how HIE § | retevant, any additionalcontrol measures required | § 2 3
£ forthe works to proceed: 2 s
2 2 2
2 | Workingfram a Mobile Scafalding QQ Staf using Moible Oniy towers erectea by qualited personsand
Tower Scatolding Tower accordancewith the manufacirers insiructions are o
Falis rom heightmay resuttin be used
{atlfes and major injures Mobilescaffoingsections are o be inspecied forany
£recing and working with tovers efcts before use and must indate for any stattory
scafflding tests. Any damaged sections mustbe reported.
Once erected hetower isto be inspeced before use,
afer acuerse weatner and a least once every seven
oy by 8 competentperson
Persons using thetower are brifed before use and
supervisea duringuse
3 [usingLacgers QQ Staf sing aladder 0 [ or | W |Ladders are only uses torlowrisk andshortauration | R | Se | L

Falls from heightmay resuitin tasks.

minor, serious or fatal injuries. Ifan indivigual has o leave  lader to access a roof
panel oattach or detach ifing equipment A Point Of
Work Risk Assessment (POWRA - SAFFOD3/QQ) isto
be completed

Ony competent persons areto use ladders andthey.
are to be supervised

Ladders are to be inspected for any defects and in date
forany statutory tests

[ They willbe: Sited on stable firm base s0as rungs
remain horizontal, secured againstsiip or movement,
ong enoughito protrude suffcientl above place of
landingto which it provides access.

A secure handholdand secure supportare always o bl
svailable to the user and theuser can maintain a safe.
|hangholdwhen carrying a load.
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o) Hazards Who might be harmed and | 5 S ——— T
how HIE § | retevant, any additionalcontrol measures required 2 3
£] % for the works to proceed: H
3 g g
4 |Fating Objects 0Q Staf and Contractors R | cr | W |only tems essentialy fortheworking atheightactiviy | 1 | cr | L

working aroundthe platiorm,
tower orladder.

tems dropped from height may
cause minor, serious or fatal
injury.

should betaken and they should be stored
approprately when atheight

Nothing shouldbe thrown or tipped rom aworking
platform,tower orladderfit s fikely to njure someone.

Safety helmets to BS EN 397 standard and protective
footwearto BS EN ISO 20345 standardo be worn at al
times.

[Personnel shouldnotbe allowed to work or walk under

any working atheignt operation The area around a
workplace personwillbe clearly indicated and cordoneq

ofitnecessary.
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o) Hazards Who might be harmed and | 5 E s e e | 4 T
how HIE § | retevant, any additionalcontrol measures required | § 2 3
H for the works to proceed: H
3 3 - 3
5 [ Moving Venicles andPlant |QQ Staff and Contractors 0 | cr | H |Measures toseparate pedestrians and venicesvenice| 1 | cr | L

working outdoors ontiials prep. operations should be implemented and communicated

eing sruck orrun overby a. o all before the activity commences

moving vehicle may resultin A safe route to workarea to be agresd and
minor, serious or fatal injuries. communicated to all workers before work begins.
Venicle movement should only take place underthe
direction ofthe banksman. fthe driverloses sightof he
banksman vehicle movementmust stop.

Limitthe number of peopleinvolvedinthe activity, and
allnon-essentialstafto keep clear of vehicle:
movements.

i jackets o EN4T standard should beworn atall
times when working on this actvity.

Only fully rained and competent saffare to operate.
forkifs, elehandlers and diggers and actask
banksman.

Driverto check visibilty, visual aids [mirrors etc] prior to
use and confirm any biind spols.

Telehandlers nomally require prepared, fat, graded
surfaces to operate safely, where this s not possible, a
[POWRA is required and approprate mitigations.
identified.

Al staf vl be fully briefed on the activty and method
beingused
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o) Hazards Who might be harmed and | 5 E s e e | 4 T
how HIE § | retevant, any additionalcontrol measures required | § 2 3
H for the works to proceed: H
3 3 - 3
5 [Fre Q0 Staf carying outtialsprep| R | C | H | Rangebuildings arethe subiect of Fire a Risk el
tasks. assessment
Staff may sufer minor, serious |Smoking only permitied in cerainareas s bricfed by.
orfatal injury rom burns or TwTo
smokeinhalation Fire extinguishers providedand maintained.
Staff undergo annual fire awareness training
7 [igh winds, poorweather Q Staf working outdoorson | 0 | Se | M | Workwillbe postponedwhile weather conditions R|se| L
conditions and lightning riais prep activiies endanger health orsafety.
Adverseweather may resultin The dailyforecasts to be checked by managers and
minor,serious oratal injury. workers are insiructed to assess thellocal ituation fo
getermine safe condtions.
& [Manual Handiing QQ Staf carying outmanual | P | Se | H | Worksupervised and personnel rained in manual R|se| L
handiing tasks. handiing techniques.
Staff may sufer minor orserious| Mecannical sids to be used whenever appropriate.
iy duringmanual handiing Where practicable cquipmentis broken downto more:
casily manageatle sizes.
Iftem is deemed too heavy, awkward o outsige ofan
individuals physical capacity then Staffare NOT to
attempt a Manual Lif
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o) Hazards Wno might be harmed and
how

Specify existing control measures and where
relevant, any additional control measures required
for the works to proceed:

Likelihood
Soverity
Risk Rating

ihood
Soverity
Risk Rating

3 | sips, Trips ana Fails Qq staff carrying outtrials prep Good nousekeepingto be maintained and alivaste | R | 1t
tasks. material is egularly cleaned away and disposed of.
staft may sufer minor orserious| Safety footwearto be worn by all personnel

niury- Cables and temporary pipework o be positioned away

from access points whenever practicable.

Ay trip hazard or unsae conditions to be highlightedi
other personneln thevicinity.

Where possible, barriers & signs to be erected for
hazardous areas

10 [Moving Part, Loads or Machinan QQ Staff and Contractors o [ o | # [pepending onthetypeotiitine managerioperatormay| 1 [ cr [ L
during plant operations wishto produce a documented lfplan for the activity

Al lfing equipment subjectto regular maintenance,
inspection and statutory examination scheme as
detailed within LOLER.

Satff could be struck or crushed
by items being moved or lited
ieading o serious or fatal
injuries Coloured Tag D system. I Test" identifcation

The operator must choosethe smoothest routeto avoid|
25 much uneven ground as possible.

Tasi to be supervised and carried out by qualified
siingers banks man.

Plant used must be suitable for task, serviced to
manufacturer’s specifications and certfied capable of
lifing loads

Scaffolding used where necessary when building
Pendine block struclures.

Personnel areneverto position themselves between a

xed object (wall) and the vehicle whilstits being
operated uness they have a sutable escape route.
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ol Wazards Who mignt be hamed and £ | pecity existing control measures and where
now 2 |5 | retronson satioal control messurs rered
H forhe works to proceed:

Safety Helmets to 85 EN 397, Protective Footwearto
55 EN 150 20345 and HI-Viz Jackets BS EN 471 to be
worn at allfimes.

Only personnelinvalvedin task to be n vicinity. Areato
be clear and free from obstacles and cordoned offit
necessary.

Hygiene and Welfare Qq staff camying outtrials prep | 0 | 1 | L [Toilets anawashing facities providea R[w|T

tasks. Heated mess room and kitchen area available and

staft may sufer sickness from cleaned daily

poorhygiene. Portable toiletfacilities are provided when deployed on
emote sites.

Drinkingwater rom water cooler orin containers is
availabie.

12 |Work Equipment a staff canying outtrialsprep | P | M | M |Work equipment must be procured from approved R w| L
Use of shovels, sledge hammer, [135kS suppliers and be CE marked
steel bar, rakes, saws and other  |Repetiive movement and Working equipmentused in accordance with
general hand tools. incorrectuse may resultin min manufacturer’s instructions.

niury- Work equipment maintained and storedin accordance.

with manufacturers' insructions.
Pre use checks condicted by operator.

Work equipment only to be used by competent
individuals, with approprite supervisionwhere
necessary.
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ol ) Who might be harmed and | 5 S ——— T
how HIE § | retevant, any additionalcontrol measures required 2 3
£ forthe works to proceed: £
2 2
13 |Failure orincorrectuseof | QQ Staf carying outtials prep | O | Cr | H |Only trained or competentstaffwithup to date raiming | 1 | Cr | L

equipmentimachinery

tasks.

Failure of equipmentmachinery|
andincorrectuse may resultin
minorinjury.

on thevenicles are sllowedo use the Telehandler,
forkis or Gigger and theirassociated equipmentand
attachments.

The supervisor and equipmentusers will valuate the

task to ensure equipmentvehici suitabilty.

Keys are locked away at night &after use inthe key
press - TransportManagers office.

Operators are aware of the limitations of forkiftused
and ensure that the load/environments within the.
working capabilty ofthevehicle

Al items are inspected and maintainedto scheduleand|
manufacturers recommendations.

Damaged orfaulty equipmentis o be reportedto
management and removed from service immediately.

A1l equipmentis to be used within it operating imis.
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o) Hazards Who might be harmed and | 5 S ——— T
how HIE § | retevant, any additionalcontrol measures required 2 3
HiR for the works to proceed: H
3 g g
14| Hazardous Substances QQ Staff carying outtrials prep| 0 | Se | M | Aternaive non-hazardous substances used whenever se| U
tasks. possible.
Goninginto contactuith Hazardous substances should only beused fthe
hazardous substancesthat have indivicusl has had sultabl information, insructonand
Gangerous propertes, his can raining
feadto lineatn | COSHH assessments and Data sheets provided orll
hazardous substances used and precautions adhered
to.
All substances are stored in appropriately marked
locations.
The sitewill operatein accordanceith the Conrol of
Hazardous Substances Code of Praciice
(SAFICD0510Q)
15 | Erecticity QQ Staf carying outtrals prep| R | Cr | M | All portable cquipmentis subjected to PAT testing.any | 1 | Cr | L
tasks. tems withouta in date PAT stckerwillnotbe used.
Unsate conditors, equipment, Generators and ofher electrical equipmentwillonly be.
acts or omissions leadingto sctup and used by those how are competentto do so
electrcal bums or elecirocution Allinstalled quipmentis regularly mainained.
10 vols and circuitbreakers or attry operated tools
to be used outof doors.
A deficiencies must be reported o theresponsitle
manager
The sitewill operatein accordance with the Electrical
safety Gode of Practce (SAFIC008/aQ).
%
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o Hazards Wno mightbe harmed and | 5 Specity existing control measures and where |
how 1IR3 relevant, any adtional control measures required | § | £
R for the works to proceed: H

7

]





