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Nomenclature  
 

BW – Bridge-Wire 

COTS – Commercial off the shelf 

EED – Electro-Explosive  Device 

ESD – Electro-static Discharge 

NDE – Non-Destructive Evaluation 

NEM – Net Explosive Mass 

NEQ – Net Explosive Quantity 

PM – Project Manager 

PPE – Personal Protective Equipment 

PTA – Project Technical Authority 

RA – Risk Assessment 

SME – Subject Matter Expert 

SOP – Standard (or Safe) Operating Procedure 

SQEP – Suitably Qualified and Experienced Personnel 

SSHT – Small Sale Hazard Testing 

SSOW – Safe System of Work 
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1. Introduction 
 

The data on initiation energy thresholds for legacy igniters is very limited. Identifying the correct 

conditions to store and handle these igniters is impossible without such data to demonstrate their 

safety. Therefore, once they have been removed from legacy munitions they are expedited for 

disposal as the effect of degradation over time remains unknown [1] [2]. This limits examples of legacy 

materials that could be repurposed for testing, trials and training aids. 

Current safety measures require the implementation of full conducting conditions for any handling 

tasks involving the unknown igniters as these conditions offer the highest level of protection. 

However, these conditions require facilities with humidifiers capable of maintaining humidity levels 

above 60%, conducting flooring, conductive benches and conductive/anti-static PPE. The on-site 

facilities capable of providing these conditions are limited and often humidifiers are operating at their 

maximum capacity. This can cause issues such as malfunctions, resulting in delays or re-scheduling of 

tasks [2].  

Developing a solution for this problem is the primary focus of this project.  This proposal covers the 

following stages: finding a suitable solution, procuring a COTS igniter testing device, developing a safe 

testing method, testing and evaluating a selection of legacy igniters currently stored and marked for 

disposal. The overall aim is to develop an approved inhouse testing method for obtaining igniter 

performance data to inform the most appropriate safe handling and storage methods. This solution 

also benefits the wider business by enhancing the test and evaluation capabilities of the company.  
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2. Background to the Proposed Research  
 

Igniters and characterisation technology: 

Igniters are a type of one-shot initiating device and are often found within a munition as a source of 

ignition, as the initial step of an explosive train. They usually contain a pyrotechnic composition such 

as black powder and a thin electrical wire, known as a Bridge-Wire (BW), see Figure 1 [2]. When 

enough current flows through the BW, it generates heats that exceeds the pyrotechnics’ ignition 

threshold causing the compound to rapidly deflagrate, producing a flash or small flame and gas [2] [3]. 

The igniter types of interest to this project are classed as low voltage EED and contain very little 

pyrotechnic composition (2g or less) [4] [2].  

There are a few COTS devices available that can test the firing currents of igniters. The testing will 

likely destroy or damage the igniters when they are fired. Therefore they can only be tested once, thus 

an adequately sized sample of the same igniter type will be tested to determine a statistically 

significant average firing threshold [5] [6].  

 

 

 

 

 

 

 

 

 

 

 

Current practices and gaps: 

The aging of igniter composition has been researched and tested with methods applicable to this 

project [1]. The testing regimes in sources [4], [7] and [6] give some insight and guidance for the testing 

method for this project such as initially testing igniters with a safety ohmmeter to identify ‘dud’ articles 

[4]. Furthermore, research has identified the importance of accurate calibration of equipment in the 

testing of EEDs [8], this will be considered when developing the SOP for the equipment to ensure the 

test results are accurate. 

Current in-house testing procedures cannot determine the ‘initiation energy threshold’ of EEDs 

required when determining the appropriate handling conditions, therefore another form of testing is 

required [2]. This testing along with any ESD testing completed through the internal SSHT process, can 

provide the relevant information for determining safety precautions and give assurance that the 

current safety precautions for handling and storing are adequate. NDE techniques such as X-ray can 

provide some visual evidence of the igniters internal structure such as confirming whether the 

Figure 1 Typical BW type EEDs [2]. 
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electrical contact or BW is intact and if there are any deformities present within the pyrotechnic 

compound. A safety ohm meter is currently used to determine the resistance of electrical connectors 

of EEDs [2]. 

Safety and regulatory context: 

In-service EEDs are tested and regulated according to  Def Stan 59-114 [2] and AOP-43 [9]. Even though 

these igniters are not ‘in-service’ and will never be repurposed for general military use, the methods 

of testing within [2] and [9] offers important guidance on how to conduct this testing safely. Igniters 

are an explosive device therefore the Explosive Regulations 2014 and DSA 03 OME Part 2 (JSP 482) 

govern their storage, use and transport. The guidance within DSA OME Part 2 Chapter 19 – Explosive 

Processing [10], section 5.2 and 5.3 , is of particular importance for this project. Therefore testing of 

the igniters will require a full explosive testing SSOW which will include, a safe operating procedure 

for the equipment, activity risk assessments and testing procedure [10] [2]. 

Internal research papers and guidance on internal SSOW processes have also been collated to aid in 

the construction of the safety and testing documentation. 
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3. Aims & Objectives  
 

Aim: To Investigate and establish a suitable methodology to test and evaluate the performance of 

igniters, including the initiation energy thresholds to inform safety assurance for the handling, storage, 

trials and testing of igniters.  

Objectives: 

1. Identify and procure equipment that can safely test igniters (industry standard COTS). 

2. Identify a suitably licenced testing facility for the testing of igniters. 

3. Lean how to use and operate testing machine and software. 

4. Develop testing regime (SOP, RA, Test plan). 

5. Identify likely benchmark explosive articles of interest to the study e.g. New (COTS), legacy, 

disposal.  

6. Carry out the testing. 

7. Analyse and report on the test data. 

8. Establish igniter testing capability for future work. 
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4. Experimental Design  
 

4.1 Outline of Experimental Procedure 
 

Experiment process overview: 

 

 

Figure 2 Simplified preliminary safe system for testing fire currents of igniter. 

 

The process flow chart follows a preliminary SSOW for testing igniter initiation energies. The Green 

boxes highlight the inspection points. Inspections are a vital safety step as the result of each inspection 

will determine if the process is safe to continue [4] [6] [5] [9].  

 

4.2 Data Collection & Evaluation 
 

A safety ohmmeter will be used to record the igniters resistance prior to attaching to the test 

apparatus with the results entered into a central spreadsheet. The analyser and evaluation software 

will perform the data collection. The analyser will record the energy required to initiate the igniter and 

the software will be used to evaluate and display the results. The results will then be taken from the 

software/device and input into a central database/spreadsheet for use in the final report and future 

reference [4] [6] [9]. 
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4.4 Risks & Limitations 
 

Table 1 Predicted limitations and risks to project. 

Risks & 
Limitations 

Effect Mitigation 

Limited testing 
facilities 

Testing delays, increased costs to 
project. Delays in final report. 

Identifying suitable facilities and booking 
slots for testing explosive articles will be a 
priority. 

Limited igniter 
types 

Legacy igniters will not provide a 
known output. Equipment set-up 
and test method cannot be tested 
with unknow devices, no 
assurance test method/equipment 
functions as intended. 

To establish a baseline, COTS igniters 
could be used as information on their 
firing thresholds will be provided by the 
manufacture within the safety data sheet. 

Safe working 
limits/ half-day 
working limits 

Extended testing day(s). Increased 
testing costs (staff hours, facility 
booking fees) 

Limits are in place for safety. Make PM 
aware of required staffing hours before 
activity so it can be budgeted for. 

Equipment not 
arriving on 
time 

Delayed testing and evaluation 
results, leading to reduced time 
available to complete report 
before deadline. 

Keep up to date on procurement process, 
ensuring that all documentation is 
completed fully and is submitted on time. 
Discuss plan B with SMEs, possibly 
conducting inert testing using similar 
setup/evaluation equipment. 

Explosive 
testing 

Harm to people, facility and 
equipment. 

Only trained personnel to use equipment. 
Minimum explosive articles in testing 
facility during testing. 
Testing conducted in licence explosive 
facility. 

Change of 
budget/funding 

Less funding available to complete 
project. Limited resources 
available to complete 
testing/evaluation. 

All portable electrical kit to have current 
PAT certificate. 
Only trained users to use equipment. 
Equipment to be used according to user 
manual. 

Theft 
Loss of expensive equipment 
and/or explosives. 

Equipment to be stored in locked cabinet 
when not in used. 
Explosives to be stored, transported and 
used in accordance with internal security 
process and ER 2014 regulations. 
Delays in testing, report writing. 

Equipment 
damage 

Costly repairs to equipment 
causing testing delays. 

Only trained personnel to use equipment. 
Equipment to be inspected before and 
after testing activity and damage to be 
reported and device quarantined. 
Equipment to be cleaned and serviced by 
trained user, following user manual. 
Replacement parts can be purchased 
from manufacture. 
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4.5 Ethical Issues 
 

Any information regarding the igniters will be thoroughly vetted before being used in the final report 

with the specific igniter types, initiation energies  changed or heavily redacted. The personnel involved 

in this project will hold the required level of security clearance and will all be bound by the Official 

Secrets Act 1989. The intent of this research is to provide a means of testing explosive articles to assure 

the required safe storage and handling measures are in place. 
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6. Resources & Planning  
 

6.1 Resources  
 

6.1.1 Physical Resources 
 

Table 2 Equipment required for the project. 

Equipment Function 

Igniters Explosive devices for testing either legacy and/or COTS 

Igniter test chamber 
Sealed container capable of withstanding output pressures of 
low NEM igniters.  

Igniter analysing/firing device 
To fire the igniters, measure and record firing current. 
Connected to laptop with evaluation software downloaded. 

Laptop & Evaluation software 

Laptop used in conjunction with evaluation software to record 
and present test results. 
Laptop connected by ethernet cable to the analysing device 
and used to fire/operate the analyser from a safe distance. 

Explosively licenced facility  
A facility to conduct the testing, store the igniters during the 
testing and have adequate infrastructure (benches, lighting, 
power). 
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6.1.2 Human Resources 
 
Table 3 Personnel required for the project and their responsibilities. 

Personnel Responsibilities 

1 x Project Lead – OME student 

The project lead will be responsible for the research, equipment 
quotations, liaising with manufactures, meeting with SMEs and 
technical leaders, creating safety documentation, providing PM 
with updates, testing igniters (under supervision of SQEP 
personnel), documenting results and writing up the final report. 

Explosive SME’s 
Responsible for checking safety documentation, advising on 
testing facilities, testing method and supporting the testing of 
the igniters.  

Additional testing staff 
Suitable qualified staff to support explosive testing of igniters 
(approx. max 2) 

PM Responsible for delivery of overarching project.  

PTA Providing overarching project technical leadership  

 

6.2 Gantt Chart 
 
Table 4 Gantt chart displaying estimated project timelines. 
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