
Supporting Munitions Safety

Unclassified / Unlimited Distribution 1

MSIAC Highlights and Future Priorities

Insensitive Munitions & Energetic Materials Technology Symposium
18th – 20th October 2022 - Indianapolis, IN, USA

Christelle Collet
on behalf of Chuck Denham 
(MSIAC Project Manager)

22/09/2022



Supporting Munitions Safety

History

Unclassified / Unlimited Distribution

History of MSIAC is linked to history of Insensitive Munitions (IM)
• Need for IM arose from horrific accidents of 1960 and 1970s
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Presenter Notes
Presentation Notes
While MSIAC today considers many different aspects of munition safety, our organization was originally born out of the concern for Insensitive Munitions. The need for munitions that react less violently to stimuli such as heat, shock, and impact was demonstrated through a series of horrific accidents during the 1960s and 1970s, which showed first hand the disastrous effects of unintentional initiation of the explosive materials used by the military. Of these accidents, three which took place on board aircraft carriers are particularly well known:

In 1966, a fire caused by aircraft flares aboard the aircraft carrier USS ORISKANY killed 44 people and injured 156

In 1967, the USS FORRESTAL suffered catastrophic damage due to the inadvertent firing of a 5-inch Zuni rocket which ruptured the furl tank of an aircraft waiting to take off. The subsequent fire led to a series of explosions of bombs on nearby aircraft, killing 134 people and injuring a further 161.

And in 1969 a fire occurred aboard the USS ENTERPRISE due to the cook-off of a 5-inch Zuni rocket warhead, killing 28 people and injuring a further 314.

What I would say is… MSIAC was originally established with an IM focus and has grown to include energetic materials qualification, transportation and storage safety, the entire safety and suitability for service series of qualification tests, and more recently Hazards of Electromagnetic Effects to Ordnance. So we really cover the entire Explosive Safety spectrum.
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Presenter Notes
Presentation Notes
These and other incidents that occurred in the 1960s and 1970s led to a growing momentum in the US to establish a formal IM program. [CLICK]

In the 1980s, the US presented the Navy IM policy and program to the NATO Action Committee 310 (AC/310) Sub Group I and the interest to address this concern expanded into NATO. At the same time, the U.S. proposed the formation of a Pilot NATO Insensitive Munitions Information Center (NIMIC), to be located in the United States. Not all of the NATO countries were interested in participating; however, in May 1988, France, the Netherlands, Norway, the United Kingdom, and the United States signed a Memorandum of Understanding establishing the Pilot NIMIC, with Canada joining later in April 1989.

After successfully completing the pilot phase in the United States, the NATO Insensitive Munitions Information Center moved to NATO Headquarters in Brussels on 1 May 1991 and became an official NATO Project Office. Throughout the 1990s and into the early 2000s, the membership expanded to include Australia, Italy, Spain, Sweden, Finland and Germany. [CLICK]

In 2005, NIMIC was re-established as the Munitions Safety Information Analysis Center, MSIAC, with an expansion of scope to consider other aspects of munitions safety, and not just IM. Membership continued to expand, with Germany, Belgium, Poland, Republic of Korea and Switzerland all joining the project in recent years.

MSIAC celebrated its 30th anniversary in 2021, and in three decades our organization has grown and expanded its focus beyond just IM to include the safety of munitions throughout their entire life cycle, from the initial development and qualification of energetic materials, to the design of warheads and rocket motors, assessment of safety and suitability for service, through life safety management, and safety during activities such as transportation, storage and military operations.
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Our Organization
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Technical Information Analysis Center Focusing on Munitions Safety
– NATO Project Office
– Independently Funded by its Member Nations (16 currently)

Areas of Expertise:
• Warhead Technology
• Propulsion Technology
• Materials Technology
• Energetic Materials
• Munitions Transport and Storage Safety
• Munitions Systems

Eliminating Safety Risks from Unintended Reactions of Munitions 
and Energetic Materials throughout their Lifecycle 

4

Products & Services:
• Technical Questions
• Promotion/participation International

Conferences
• Support to NATO WG activities
• Training and Workshops
• Technical Reports
• Repository of Technical Information
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Presenter Notes
Presentation Notes
As previously mentioned, MSIAC is a technical information analysis center focusing on munitions safety. We are project office within NATO, and we are independently funded by the our member nations, currently numbering 16.

Our technical staff includes subject matter experts in Warhead, Propulsion and Materials Technology; Energetic Materials; Munitions Transport and Storage Safety; and Munitions Systems. This expertise is focused on answering technical questions; promoting and participating in international technical conferences; supporting the various NATO WGs that deal with munitions safety; providing training and supporting technical discussions, meetings & workshops; writing technical reports on topics that interest the technical community; and providing an extensive repository of munitions related information.

We do this on behalf of our member nations, in order to make progress towards our mission which is to “Eliminate safety risks from unintended reactions of munitions and energetic materials throughout their lifecycle.”



Supporting Munitions Safety

• MSIAC Strategies, Policies, & Work Efforts Defined by a Steering Committee (SC)
– 1 SC Representative per Member Nation, 1 Vote per Member Nation
– 1 Elected Chairman (non-voting) from a Member Nation  

• 16 Members

MSIAC Member Nations
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Presenter Notes
Presentation Notes
As previously mentioned, MSIAC currently has 16 member nations, shown here in this slide, with several more nations enquiring about joining.

In order to ensure that the activities of the MSIAC project reflect the needs and interests of our member nations, our overall direction is set by a Steering Committee, composed of one appointed representative from each nation, each of whom holds one vote. The Steering Committee is chaired by a non-voting chairman, who is elected from one of the member nations. 

As well as providing the short and long term direction to the MSIAC project, the SC has other responsibilities such as approving the Work Plan and subordinate Work Element priorities, as well as approving allocation of the annual budget.
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Steering Committee & NFPO
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Presenter Notes
Presentation Notes
Here are the current Steering Committee members from each of the member nations – note that some member nations have also appointed a National Focal Point Office or NFPO, who will be delegated certain tasks including access requests from member nation personnel, or approval of technical question requests. Some of the larger nations have also appointed individual service representatives.
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MSIAC Staff
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Stokes Fellow
(MSIAC Funded Training 

Fellowship)
Dr Georgios Zografakis (UK, 

GRC)
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Victor der Weduwen (NLD)

Juliette Lo (FRA)
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SPECIALISTS

PROJECT  MANAGER
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SYSTEM SUPPORT
Dimitris Tsoukalos

STORAGE & TRANSPORT
Martijn van der Voort

WARHEAD TECHNOLOGY
Dr Ernie Baker

ENERGETIC MATERIALS
Chris Hollands

MUNITIONS SYSTEMS
Matt Ferran

PROPULSION TECHNOLOGY
Christelle Collet

Knowledge & Access to Community of Technical Experts Across our Member Nations

MATERIALS TECHNOLOGY
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Presenter Notes
Presentation Notes
The core MSIAC staff consists of 10 personnel based at NATO HQ in Brussels. The day-to-day operation of the project is led by our project manager (Mr Charles Denham), who is supported by an office manager and specialists in IT and data analysis.

The main output of MSIAC is delivered by six Technical Specialist Officers or TSOs who are recruited on fixed term contracts from across the member nations, and each of whom brings to the team expertise in a different aspect of munitions technology.
  
Warhead Technology: To include detonation physics and chemistry, reaction mechanisms and models, prediction of munitions responses to IM threats and setback, and warhead design for performance, IM and production.
 
Propulsion Technology: To include safety concerns of propulsion from the design phase to the end of life, including testing and evaluation, and surveillance, new technologies related to rocket motors and propelling charges, and IM testing and policy.

Materials Technology: to include effects of aging on energetic materials and munitions and cost benefit analysis and probabilistic approaches for MHM implementation,  

Energetic Material: to include formulation and production techniques, supply, testing and qualification and properties and reaction mechanisms

Munitions Transport and Storage Safety: To include modeling of explosive effects and consequences, risk and tolerability, future developments in QD standards, and test and qualification and policy and standards related to hazard classification of munitions.

Munitions Systems: To include risk assessment and risk management tools and techniques, and safety and suitability for service assessment of munitions including testing to determine the response to the life cycle environmental profile.

Outside of the core technical staff, we regularly welcome student interns who complete technical tasks of approximately 4 months in duration; and for individuals who are further in their careers, we offer the Stokes Fellowship, allowing for technical research of between 6 months and one year.
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Budgetary Constraints
Readiness

Interoperability
Smart Defense

Competing Operational and Safety Requirements
Increased Demand for Accurate and Flexible Munition Risk Assessment
Downward Trend in Energetic Materials Munitions Technical Expertise

Increased Cost and Complexity of Munitions
Increased Exposure of Munitions to Challenging Environmental Conditions
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Strategic Planning
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Presenter Notes
Presentation Notes
On a previous slide I mentioned our mission, which is to “Eliminate safety risks from unintended reactions of munitions and energetic materials throughout their lifecycle.”

Like any organization, MSIAC has a strategic planning process that helps us to focus our efforts so that the technical work we carry out contributes towards our mission. 

We do this by first identifying the overarching Strategic Context which is likely to affect munitions safety efforts within our member nations; analysis of this Strategic Context results in a number of Strategic Drivers.
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Strategic Planning
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Work Elements
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Presenter Notes
Presentation Notes
From the strategic context and strategic drivers, we develop the detailed Strategic Goals and Objectives, which are: [LIST]. These are supported by the four Strategic Enabling Activities through which the goals and objectives are delivered, these being the analysis of member nation’s munition safety requirements; developing, synthesizing and maintaining knowledge; definition, harmonization and improvement of policy, and the delivery of MSIACs mission.

The Strategic Goals and Objectives together with the Strategic Enabling Activities provide the framework for the development of detailed Work Elements. The Work Elements represent the discrete packages of work carried out by MSIAC TSOs in fulfilment of the Strategic Goals and Objectives. The majority of Work Elements have a discrete end state, usually associated with some deliverable, but a small number of Work Elements will continue indefinitely.
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Products and Services for the Technical Community
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Presenter Notes
Presentation Notes
The MSIAC Work Elements are reviewed annually, and developed into a Work Plan which is agreed by the Steering Committee.

It can clearly be seen how the MSIAC work elements relate back to our overall mission. From the perspective of the technical community, these work elements translate to the delivery of a number of discrete products and services supporting munitions safety, each of which falls under one of seven categories, these being: [LIST]

In the following slides we will present some examples of the support that MSIAC provides to our member nations within each of these seven categories.
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Highlights
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• After the Covid period (2020 – 2021), MSIAC has been busy 
catching up with the munitions safety community:

o We organised 7 in-person country visits: UK, Canada, USA, France, 
Poland, Norway and Australia

o We attended and/or contributed to 10 international conferences and 
meetings: UK MESF, Fulmination, IMEMG IM Day, APTS, Workshop on 
Pyrotechnic Combustion Mechanisms, ICT, International Armament 
Conference, IMEMTS, PARARI

o We organised 4 in-person sessions of our now well-known AASTP-1/5 
courses, in Wroclaw, Versailles, UK and Belgium

o We supervised 2 student interns and 1 Stokes Fellow
o We organised 4 technical meetings on issues with HD 1.3, HERO, and 

EM Qualification (x 2)

Country Visit in Canada

IPSUSA – Colorado 
Springs, USA – July 2022

AASTP-1/5 in Wroclaw
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Highlights (cont’d)
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o We continued to support the NATO CASG AC/326 main group and subgroup meetings
o We received 50 technical questions (as of Sep 2022) … but only answered to 33, 

apologies…
o And in the mean time, we managed to publish 5 new MSIAC limited reports on the following 

topics:
‒ L-285 - MSIAC Technical Questions Annual Summary Report 2021
‒ L-284 - Critical Diameter and Shaped Charge Jet Impact
‒ L-283 - Recent Vulnerability Events due to Non-IM Munitions
‒ L-281 - Lifing Approaches and Ageing Algorithms
‒ L-280 - Mixing Rules for Energetic Materials – Transport Properties

• But we still have a lot to do in the next future to promote insensitive 
munitions and safer energetic materials, now more than ever!
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Future Priorities at MSIAC for 2023 and beyond 
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• In addition to our routine activities…
o Country visits, conferences, answer to technical questions, maintaining and populating our 

tools and databases, support to NATO AC/326 committees,… 

• …we will focus on the new following topics:
o Organization of a workshop on “Mutual Assurance / Recognition and Novel S3 Approaches”
o Investigation on the use of flow synthesis
o Review of surrogate materials and their applications
o Comparison of cost benefit tools
o Effect of ageing on energetic materials and munitions
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Conclusion
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• MSIAC continues to provide support on Insensitive Munitions and Munitions Safety

• Policy remains an active area for MSIAC with support provided to AC/326 to facilitate 
review of munition safety standards

• Workshops and answer to technical questions continue to be of key importance to 
help advance munitions safety efforts

• MSIAC has an exciting programme of work for 2023 and beyond, and we are looking 
forward to tackle it!

• For more information, visit our website: www.msiac.nato.int or follow us on LinkedIn: 
https://www.linkedin.com/company/81572314/

http://www.msiac.nato.int/
https://www.linkedin.com/company/81572314/
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